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PREFACE. 


My  aim  in  writing  this  book  has  been  to  place  in  the  hands  of  the  many 
friends  who  have  from  time  to  time  visited  me  and  followed  my  work,  a  con- 
venient summary  of  the  various  gynecological  operations  I  have  found  best  in 
my  own  practice.  It  is  far  from  my  purpose  to  present  a  digest  of  the  litera- 
ture of  the  subject,  or  even  to  describe  all  the  important  operations ;  if  I  had 
set  out  to  do  this,  the  book  would  never  have  been  written  in  the  midst  of  the 
pressing  practical  duties  of  my  work. 

Gynecology  is  so  young  a  science,  and  many  of  its  surgical  procedures  are 
as  yet  so  incompletely  developed,  that  I  think  the  best  service  a  gynecologist 
can  render  his  specialty  is  to  record  accurately  his  own  experiences.  Scientific 
accuracy  is  especially  necessary  in  gynecology,  in  which  the  discovery  of 
anesthesia  and  the  perfection  of  an  aseptic  technique  have  rendered  operations 
safe  which  a  few  years  ago  would  have  been  necessarily  fatal.  It  is  compara- 
tively easy  now  to  open  the  abdomen ;  it  is  no  easier  than  it  ever  was  to  combat 
the  causes  of  disease.  This  fact  is  emphasized  not  only  by  the  number  and 
variety  of  operations  proposed,  but  also  by  a  healthy  tendency  toward  con- 
servatism. Although  I  have  spent  several  years  in  the  preparation  of  my 
book,  so  rapid  have  been  the  changes  in  the  gynecological  field  that  I  have 
found  it  necessary  to  rewrite  some  of  the  chapters  two  and  even  three  times. 

I  have  few  claims  to  originality  to  urge,  and  these  are,  I  think,  clearly  set 
forth  in  the  text.  I  should  further  explain  that  I  have  taken  the  liberty 
afforded  by  the  more  general  scope  of  the  work  of  often  omitting  references 
where  it  would  have  consumed  time  to  search  for  them.  My  own  special  re- 
searches are  connected  with  the  operation  for  suspension  of  the  uterus,  and  with 
the  investigation  of  vesical  and  ureteral  diseases.  In  the  classification  of  tumors 
of  the  bladder,  I  have  largely  used  the  work  of  Clado. 

I  have  many  acknowledgments  to  make  and  many  kind  friends  to  thank 
for  their  aid  throughout. 

First  of  all,  I  want  to  express  my  indebtedness  to  Dr.  Mary  Augusta  Scott, 
to  whose  constant  kindly  stimulus  and  friendly  help  more  than  to  any  one  else 
the  work  owes  its  existence.  Dr.  Scott  has  arranged,  revised,  and  edited  the 
book. 

I  am  glad  of  this  opportunity  to  thank  my  colleague,  Prof.  William  II. 
Welch,  for  suggestions  as  to  Chapter  I.  I  have  also  to  thank  Dr.  B.  Meade 
Bolton  for  Chapter  III,  and  Dr.  L.  F.  Barker  for  Chapter  XXXVIII ;  and  also 
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Dr.  J.  M.  T.  Finney.  Dr.  S.  Flexner  has  kindly  read  over  the  section  on 
peritonitis  in  Chapter  XXII,  and  Dr.  J.  Whitridge  Williams  has  reviewed 
the  first  part  of  Chapter  XXXIV  for  me.  Dr.  W.  W.  Kussell  assisted  in  the 
preparation  of  Chapter  XXX.  Dr.  Thomas  S.  CuUen  has  been  a  valuable 
helper  throughout,  furnishing  pathological  reports  and  identifying  cases. 

I  am  under  especial  obligation  to  Dr.  John  G.  Clark  for  furnishing  ma- 
terial and  for  criticising  the  work  while  in  progress  in  places  too  numerous 
to  mention.  Dr.  Otto  Kamsay  has  carefully  reviewed  several  of  the  chapters, 
especially  Chapters  XII  and  XIII,  on  the  bladder  and  ureters,  where  his  special 
studies  have  been  of  service  in  rendering  the  discussion  of  the  subject  more 
accurate.  Dr.  J.  E.  Stokes  helped  to  identify  cases  from  our  histories,  and  read 
over  Chapter  II  in  the  light  of  his  experience  in  assisting  me  in  operations 
in  private.  I  must  also  thank  Dr.  J.  H.  Durkee,  Dr.  G.  W.  Dobbin,  and  Dr. 
B.  B.  Lanier. 

The  illustrations  have  all  been  made  by  Mr.  Max  Brodel  and  Mr.  H.  Becker. 
I  am  particularly  indebted  to  Mr.  Brodel  for  his  unflagging  interest  and  for  the 
great  zeal  with  which  he  has  thrown  himself  into  the  work  from  the  beginning. 
His  pictures  speak  for  themselves.  Mr.  A.  S.  Murray  has  been  associated  with 
my  work  for  the  past  five  years  and  has  furnished  me  with  over  sixteen  hun- 
dred photographs.  The  illustrations  have  been  drawn  partly  from  these  pho- 
tographs, and  partly  from  my  own  sketches  made  on  the  spot,  at  operations 
or  immediately  afterwards.  Mr.  Murray  has  also  devised  various  original 
ways  of  photographing  patients  on  the  operating  table,  among  them  vertical 
photography. 

Finally,  many  thanks  are  due  to  Miss  Jennie  Gill,  my  eflScient  secretary, 
for  setting  up  the  manuscript. 

Howard  A.  Kelly. 

Baltimore,  July  2,  1897. 
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SEPSIS. 

Surgical  sepsis  arises  from  tlie  invasion  of  a  wound  by  pathogenic  micro- 
organisms whicli  find  in  the  tissues  suitable  conditions  for  their  development 
and  growth. 

The  micro-organisms  most  frequently  concerned  in  traumatic  infections  are 
the  pyogenic  bacteria,  of  which  the  most  important  representatives  are  the  pyo- 
genic staphylococci  and  streptococci,  although  under  special  conditions  many 
other  bacterial  species  may  cause  suppurative  inflammation.  The  simple  con- 
ception which  once  prevailed  that  a  wound  becomes  infected,  in  much  the  same 
way  as  an  artificial  culture  medium,  by  the  mere  entrance  of  pathogenic  bac- 
teria, has  been  greatly  modified  by  bacteriological  studies  of  the  conditions 
underlying  the  infection  of  wounds.  There  are  various  circumstances  besides 
the  mere  presence  of  bacteria  which  determine  the  occurrence  and  the  character 
of  traumatic  infections. 

A  fresh  wound  in  healthy  tissues,  while  it  resembles  an  artificial  culture 
medium  in  offering  suitable  food  for  the  development  of  many  kinds  of  bac- 
teria, differs  from  such  a  medium  in  the  ])re8ence  of  various  properties  of  cells, 
tissues,  and  fluids  which  are  hostile  to  the  life  and  growth  of  many  bacteria.  In 
the  study  of  the  causation  of  traumatic  infections  it  is  important  to  consider  not 
only  the  invading  micro-organisms,  but  also  the  germicidal  powers  of  the  cells 
and  fluids  of  the  body.  Experiments  of  Dr.  W.  II.  Welch  and  others  have 
demonstrated  that  even  the  most  careful  antiseptic  or  aseptic  surgical  technique 
often  fails  to  exclude  the  entrance  of  bacteria,  including  sometimes  even  the 
ubiquitous  pyogenic  cocci,  into  wounds  which  heal  without  infectious  inflamma- 
tion. Under  these  circumstances  the  antibacterial  properties  of  the  living  ceUs 
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and  of  the  fluids  in  the  wounded  area  suffice  to  inhibit  the  growth  or  tlie 
pathogenic  inanifestations  of  tlie  invading  bacteria.  It  is  largely  to  these 
natural  inhibitive  forces  of  the  living  tissues  that  we  must  ascribe  the  good 
results  obtained  in  many  surgical  operations  conducted  even  under  a  bad 
technique. 

It  would,  however,  be  a  serious  error  to  rely  exclusively  in  surgical  tech- 
nique upon  the  germ-destroying  powers  of  the  living  tissues  and  fluids  of  the 
body,  great  as  these  undoubtedly  are  and  important  as  it  is  not  to  interfere 
with  these  natural  germicidal  agencies.  In  a  large  proportion  of  the  cases  in 
which  bacteria  have  been  found  in  so-called  aseptic  wounds  the  bacteria  have 
been  either  non-pathogenic  or  possessed  of  little  virulence.  It  is  exceptional  to 
find  virulent  pyogenic  bacteria  in  wounds  without  any  manifestations  of  their 
pathogenic  activity. 

The  most  common  invader  of  wounds  of  the  skin  is  a  variety  of  the  staphy- 
lococcus pyogenes  albus  called  by  Welch  ( Coiiditiom  underlying  the 
Infection  of  Wounds,  Trans,  of  the  Congress  of  American  Physicians  and 
Surgeons,  vol.  ii)  the  staphylococcus  epidermidis  albus,  as  it  is  a 
regular  inhabitant  of  the  epidermis  and  hair  follicles.  The  investigations  of 
Drs.  H.  Robb  and  A.  A.  Ghriskey  {Johns  Hopkins  Hospital  Bulletin,  vol.  iii, 
p.  37,  1892)  have  shown  that  most  wounds  through  the  skin  sooner  or  later 
become  contaminated  with  this  organism,  and  yet  its  presence  may  not  interfere 
with  primary  union.  An  important  point  relating  to  the  presence  of  the 
staphylococcus  epidermidis  albus  in  the  healthy  skin  is  that  it 
lies  so  deeply  in  the  epidermis  or  hair  follicles  that  chemical  disinfection  of  the 
superficial  layers  of  the  skin  does  not  destroy  it,  as  may  be  demonstrated  by 
the  following  experiment :  After  thorough  disinfection  of  the  skin  by  perman- 
ganate of  potash  and  oxalic  acid,  in  the  way  subsequently  described,  cultures 
made  from  scrapings  of  the  surface  usually  show  no  growth.  If,  now,  ster- 
ilized silk  sutures  be  passed  one  or  more  times  through  the  skin  in  the  disin- 
fected area,  and  a  tube  of  nutrient  agar-agar  be  inoculated  with  the  sutures, 
the  presence  of  the  white  staphylococcus,  often  in  pure  culture,  can 
be  demonstrated  in  parts  of  the  epidermis  deeper  than  those  acted  upon  by 
any  chemical  methods  of  disinfection  of  the  surfeice  of  the  integument. 

Welch  believes  that  the  staphylococcus  epidermidis  albus  is 
but  rarely  pyogenic,  and  that  its  pathogenic  acitiWty  depends  largely  upon  de- 
creased resistance  in  the  germicidal  forces  of  the  wound  area. 

The  most  recent  bacteriological  and  practical  experiments  on  infection  of 
wounds  point  conclusively  to  the  fact  that  the  skin  is  a  common  habitat  for 
various  organisms,  and  that  this  must  be  taken  into  careful  consideration  in 
the  preliminary  disinfection  of  all  operative  fields.  As  already  stated,  in  a  large 
proportion  of  cases  these  organisms  are  non-pathogenic,  and  a  fresh  wound 
containing  them  may,  from  a  surgical  standpoint,  be  regarded  as  aseptic  when 
the  process  of  healing  is  in  no  way  interfered  with. 

Cultures  taken  from  beneath  the  most  carefully  applied  surgical  dressings 
very  frequently  show  growths  which  can  be  accounted  for  only  on  the  supposi- 
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tion  that  bacteria  were  present  before  the  operation,  or  were  deposited  in  the 
wound  during  the  progress  of  the  operation,  or  gained  access  later  from  the 
adjacent  skin.  Suppuration  occurs  when  the  organism  is  virulent,  the  con- 
dition of  the  wound  favorable  for  growth,  and  the  normal  inhibitory  activity 
of  the  tissues  is  reduced. 

In  the  following  quotation  from  Dr.  Welch's  paper  he  summarizes  the  con- 
ditions underlying  wound  infection:  "The  effects  produced  in  the  animal 
body  by  the  pyogenic  cocci  are  determined  by  many  factors  relating  to  the 
infectious  agent  and  to  the  individual  exposed  to  infection.  There  are  differ- 
ences in  these  effects,  depending  upon  the  species  of  animal ;  upon  the  tissues 
and  parts  of  the  body  infected ;  upon  the  readiness  of  absorption  from  the 
affected  parts ;  upon  the  source,  the  number,  and  the  virulence  of  the  organ- 
isms ;  upon  the  nature  and  amount  of  toxic  substances  accompanying  and  pro- 
duced by  the  bacteria ;  upon  general  predisposing  conditions  of  the  body ;  and 
upon  local  conditions  in  a  wound,  such  as  the  presence  of  foreign  bodies,  of 
pathological  products,  of  dead  spaces,  of  bruised,  necrotic,  and  strangulated 
tissues." 

Notwithstanding  the  constancy  of  micro-organisms  in  the  air  and  on  all 
objects  with  which  we  come  in  contact,  we  are  usually  able,  by  carrying  out  a 
rigid  technique,  to  prevent  the  invasion  of  a  wound  by  virulent  pyogenic  organ- 
isms in  sufficient  number  to  produce  harm.  The  realization  of  the  difficulty  of 
obtaining  a  germ-free  wound  should  stimulate  surgeons  to  observe  the  most 
painstaking  care  in  the  preliminary  preparation  in  order  to  reduce  the  amount 
of  contamination  to  a  minimum. 

ASEPSIS. 

In  a  surgical  sense  asepsis  is  the  absence  of  septic  germs;  an  aseptic 
wound  is  one  which  remains  free  from  invasion  by  these  germs  in  sufficient 
number  to  disturb  the  healing  process. 

The  common  means  for  the  introduction  of  the  germs  are  the  hands  of  the 
surgeon  or  of  his  assistants,  the  instruments,  or  the  surgical  accessories. 

The  surface  of  the  body,  the  digestive  canal,  and  the  female  genital  tract 
up  to  the  internal  os  uteri  are  normally  the  habitat  of  many  species  of  micro- 
organisms. As  it  is  not  practicable  to  differentiate  beforehand  the  specific 
diaracter  of  the  various  germs  which  are  present,  especially  as  to  their  pyo- 
genic properties  and  virulence,  modem  surgery  first  proceeds  upon  the  as- 
sumption that  the  skin  of  the  patient,  of  the  surgeon,  and  of  the  assistants, 
the  instruments,  the  dressings,  etc.,  are  in  an  infected  state  until  rendered 
aseptic  by  the  use  of  antiseptic  measures;  and  second,  it  endeavors  to 
maintain  the  aseptic  condition  thus  established  throughout  and  after  an  op- 
eration. 

The  surgeon  must  also  be  constantly  alive  to  the  fact  that  his  work  and 
that  of  his  assistants  and  the  nurses  may  bring  them  into  daily  contact  with 
septic  matter,  and  that  extraordinary  precautions  are  necessary  to  avoid  con- 
veying such  infected  material  from  case  to  case.    There  is  a  well-recognized 
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liability  of  septic  cases  to  occur  in  groups  in  hospital  practice.  As  an  example 
of  this  in  my  own  practice,  in  1892  I  ruptured  a  large  streptococcus  abscess 
in  removing  it,  and  the  patient  died  shortly  afterward.  Three  cases  immedi- 
ately following  this  had  an  erysipelatous  inflammation  of  the  wound  and  nar- 
rowly escaped  with  their  lives. 

ANTISEPSIS. 

Antisepsis  is  a  term  used  to  designate  any  active  means  whatever  by  which 
septic  germs  are  removed,  destroyed,  or  rendered  inactive. 

The  antiseptic  principle  may  be  worked  out  in  a  variety  of  ways.  The 
demonstration,  however,  of  the  value  of  any  antiseptic  procedure  must  come 
through  the  more  rigid  scientific  methods  of  the  bacteriologist,  and  in  all  cases 
of  innovation  as  to  ways  and  means  his  experiments  must  be  recognized  as  the 
authoritative  tests. 

The  mechanical  removal  of  germs  by  scrubbing  vrith  soap  and  water,  and 
their  destruction  by  steam  or  boiling  solutions,  are  the  best  antiseptic  agents 
which  we  possess.  It  is  a  noteworthy  fact  that  the  housewife's  simple  reme- 
dies against  dirt  and  against  fermentation,  as  in  preserving  fruits,  appear  to  be 
the  final  outcome  in  this  direction  of  the  surgical  activity  of  the  last  half  of 
this  century. 

The  usual  methods  of  applying  heat  as  a  germicide  are  the  hot  dry-air  oven, 
the  steam  oven,  or  steam  cylinder,  and  boiling  soda  solution. 

Hot-air  disinfection  requires  too  high  a  temperature — 176*6°  C.  (350°  F.) — to 
be  satisfactory  for  most  purposes,  and  is  injurious  also  to  sharp  instruments.  I 
have  for  this  reason  abandoned  it  in  favor  of  steam  disinfection. 

Steam  disinfection  in  an  oven,  jacketed  to  prevent  the  steam  from  condens- 
ing, destroys  the  most  resistant  organisms. 

In  order  to  destroy  all  germs  with  their  spores,  sterilization  by  live  steam 
must  be  repeated  for  two  or  more  successive  days,  an  hour  the  first  time  and 
half  an  hour  on  each  subsequent  occasion.  The  spores  of  pathogenic  bacteria 
are  less  resistant  than  those  of  some  saprophytic  bacteria,  such  as  the  bacillus 
sub  til  is,  and  the  former  are  destroyed  by  exposure  for  half  an  hour  to  the 
temperature  of  live  steam.  Steam  under  pressure  of  ten  or  fifteen  pounds 
destroys  even  the  most  resistant  spores  by  a  single  exposure  for  twenty  minutes 
to  half  an  hour. 

The  Arnold  or  E.  Boeckmann  steam  sterilizer,  or  some  sterilizer  similarly 
constructed,  is  cheap  and  effective.  The  steam  is  generated  rapidly  in  a  small, 
hollow  plate  by  a  Bunsen  flame,  and  then  passes  through  a  short  shaft  into 
a  jacketed  cylinder  containing  the  articles  to  be  sterilized.  Circulating  from 
this  under  an  outside  copper  jacket  which  covers  the  whole,  it  is  recondensed 
and  drips  into  a  pan,  from  which  it  runs  through  small  holes  into  the  hollow 
plate,  and  begins  to  travel  the  circuit  again. 

Institutions  supplied  with  steam  heat  may  convey  the  live  steam  directly  into 
the  sterilizers — a  practical,  effective,  and  rapid  means  of  sterilization.  An  appa- 
ratus long  in  use  in  the  gynecological  operating  room  of  the  Johns  Hopkins 
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Hospital,  connected  in  way  with  the  general  eteam -heating  system j  has 
pruved  iiioBt  entisfacttiry. 

Two  sterilkerg  are  employed— one  for  water,  the  other  for  dreseiugSj  etc 
The  jst-erilizer  for  dreseinge  eonsists  of  a  cylindrical  copper  reservoir  con  tam- 
ing a  steam  coil  which  enters  from  above,  and  has  its  exit  from  below.  The 
bottom  slopes  toward  the 

center,  furniin^  a  t^hallow  z*-;^':  S 

funnel  with  a  drainage- 
tube  for  the  eeeape  of  the 
condensed  steam.  A  wire 
netting  h  placed  two 
inches  from  the  bottom, 
upon  which  the  objects  to 
be  eteriliisad  are  dejwsited. 
The  circulation  m  so  ar- 
ranged that  when  active 
gterilizatiou  is  required 
live  steam  can  be  turned 
into  the  cylinder,  pene- 
tmting  the  linen  envel- 
opes uf  tfie  dressings  and 
the  cotton  plugs  of  the 
tlaaks  and  tnl>es. 

When  the  sterilization 
is  completed  the  live  steam 
IS  tumerl  from  the  reser- 
voir !nt4>  the  coi]  by  sim- 
ple gate*valve8,  and  so 
quickly  dries  the  dressings 
tiefore  they  are  removed 
fn^in  tlie  sterilizer.  In 
order  that  the  dr>ing  pro- 
cess may  be  f^Kilittite<l, 
tlie  cover  shoidd  l>e  lifteil 
and  air  alhiweil  U}  enter, 

Staim  steriJization  tin- 
der pressure  is  more  rapid  an<l  nxore  eflFective  than  that  conducted  without  it. 
One  of  the  latest  and  liest  sterilizers  on  this  plan  is  the  Sprague,  manufactured 
liy  Kichard  Kny  &  (  ■onipany,  constructed  on  the  principle  of  tlie  autoclave 
iiBed  in  tlie  ba<*teriolog!cai  laboratory. 

The  apparfitns  coni^istg  of  an  inner  and  an  outer  cylinder,  the  outer  serving 
m  m  jacket  for  the  inner  one.  The  sterilizing  chatnber  is  barrel -shaped,  and 
ig  eto66d  by  a  secure  dcKir,  which  makes  it  steani- tight,  A  steam  gauge  indi- 
cfttes  the  presfiure,  which  may  \ye  carried  up  to  thirty  pounds,  and  a  safety 
imlre  m  iwurity  against  explosion. 


When  the  dreB»ingfi  are  put  m  aDtl  the  door  closed  a  sliplit  turn 
fixes  Lhe  iirojcctiog  lu(?»  in  under  tha  rim  ;  tliL*  nnj^  in  the  c«ntt?r  of 
ihc  ciwr  i«  then  r«?Vtilved  until  tins  do^^r  ta.  ^aumwd  down  und  ii  Hteam- 
iit?ht  joint  !*C4i?un?d.    The  sit^'am  la  ^^t^iienitcd  in  tlit;  jaekot  by  &  lon^i 

jet  or  Mteuin  ptrx-^  underneftth.  The  iimimnt  of  wuter  ui  the  jaeket 
i£  indicated  by  the  ^aiLge  at  the  Hidv.  The  futanm  ffuiMZi'  ofj  Us^p  rftrii*- 
len  the  pretuntir^  iuiiido  the  ehanibLT.  Atter  hciLtin^r  iind  cxhutiii'tmif 
the  sir  in  the  «ieriUxation  ohaTnber  the  ^imin  i»  let  in  by  w  m  ruw  jind 
the  i«tcnH£stio[i  begim.  At  tlie  completion  of  ^tfrilisutii^u  the  steuni 
h  tumiHl  o&  Mid  the  drcssingv  In  the  boiler  thoroughly  dried  betorv 
reniovab 
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Before  beginning  the  sterilization  a  small  quantity  of  water  is  placed  in  the 
outer  cylinder  after  the  inner  cylinder  has  been  packed  with  the  objects  to  be 
sterilized.  The  door  is  then  closed  and  screwed  down  securely.  The  gas  jet 
is  lit  under  the  cylinder  and  steam  quickly  generated,  which  passes  up  around 

the  inner  cylinder,  where  it  enters  a 
pipe  on  the  top,  to  be  conducted  down 
beneath  the  perforated  rack  which  sup- 
ports the  dressings;  it  then  passes  on 
up  through  the  middle  of  the  cylinder, 
and  so  through  a  vent  into  the  outer 
cylinder. 

When  the  sterilization  is  completed 
a  valve  is  opened  and  the  air  enters, 
quickly  drying  the  small  amount  of 
moisture  collected  on  the  dressings. 

In  this  way  we  can  conveniently 
sterilize  in  the  chamber,  which  meas- 
ures 20  inches  in  diameter  by  28  inches 
or  more  in  depth,  silk  ligatures,  dress- 
ings of  all  sorts,  dishes,  operating  suits, 
visitors'  gowns,  sheets,  towels,  napkins, 
and  blankets. 

Boiling  Soda  Solution.— Boiling  water 
containing  10  grams  (150  grains)  of 
powdered  carbonate  of  soda  to  the  liter 
is  the  best  antiseptic  for  instruments, 
because  it  dissolves  the  capsule  of  the 
germs  and  destroys  them  within  five 
minutes,  while  simple  boiling  water  and 
steam  demand  a  much  longer  time. 
The  soda  solution  also  has  the  great  ad- 
vantage of  preventing  rust. 
A  convenient  vessel  for  boiling  instruments  is  a  long,  narrow  tin  bath  or 
porcelain  fish  boiler,  5  to  7  centimeters  (2  to  3  inches)  deep,  containing  a  tray 
for  holding  them  during  immersion.  A  row  of  Bunsen  burners  beneath  the 
boiler  raises  the  water  to  the  boiling  point  in  two  or  three  minutes,  and  in  five 
minutes  more  the  sterilization  is  complete. 

As  a  fixture  in  an  operating  room  it  is  convenient  to  employ  a  receptacle, 
rectangular  in  form,  measuring  15  inches  in  length  by  8  inches  in  width  and  6 
inches  deep,  made  of  sheet  bronze,  polished  on  the  outside,  and  coated  internally 
with  pure  tin,  over  which  a  coating  of  nickel  is  deposited.  The  oval  cover  of 
the  vessel  oi>ens  on  "  slip  hinges,"  and  two  perforated  metal  trays  hold  the  in- 
struments in  the  sterilizer.  The  instruments  are  immersed  in  a  1  to  2  per  cent 
solution  of  the  carbonate  of  soda,  which  is  brought  to  the  boiling  point  and 
kept  there  for  five  or  ten  minutes. 


Fio.  2.  —  Sectional  view  or   Sterilizer  for 

DrEBSINOS  and  DI9IIE8,  WITH  StEAM  LN  CEN- 
TRAL Chamber  under  Pressure. 

is  valve  for  the  discharge  of  air  displaced  by  the 
water :  D  is  pressure  indicator ;  K  is  the  safety  valve ; 
J/i  M  are  valves  connected  with  water  gauges ;  N  is 
the  draw-off  valve,  water  from  jacket,  for  cleansing 
purposes ;  O  is  glass  water  gauge ;  steam  space 
in  jacket;  \\  coils  for  heating  water,  usintr  steam 
from  the  general  plant  of  an  institution ;  \y\  steam 
inlet  valve ;  A',  outlet  valve,  condensation  from  coil. 
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Tlie  Imiler  is  arrange  J  for  hmtirig  eitlier  by  gati  or  by  Rteam, 
Chemical  iLntiBeptics, — As  far  as  poeeible,  it  is  safer  to  dejx^iid  upon  steam  or 
heat  sterilizatiiiii  ratlu^rtluin  upon  eheinieals, 

Experimtiiits  bave  showri  that  the  sohition  of  1  bichloride  of  menj'urv,  fre- 
finently  euiphjyeil  in  surgical  work,  doeg  not  under  all  conditions  uianifctft  its 
germicidal  powers.  It  often  merely  inhibits  germ  growth,  but  to  wliat  extent 
this  inhibition  is  valuable  is  as  yet  unknown.  The  inefficiency  of  bichloride  of 
mercury  as  a  cutaneous  germicide  can  be  tested  for  practical  purposes  by  im* 
merging  the  hands  for  ten  miuutoB  in  a  1-500  acjueons  solution,  and  then  in  a 
jsterilized  amuioDium  sulphide  solution  to  precipitate  the  mercury.  After  thiSj 
by  scraping  the  epithelium,  cultures  can  usually  l>e  ol>tained  which  will  grow  in 
ordinary  media. 

If  dishes  and  porcelain  ware  are  to  lie  efficiently  sterilized  by  this  means, 
they  must  be  kept  in  a  strong  solution  of  corrosive  snhlimate  (1-500)  for  fif- 
toen  minutes  after  they  have  l>een  thoroughly  stTubbed  i^dth  soap  and  water; 
the  sublimate  kilk  most  of  the  bacteria  and  renders  the  rest  inactive* 

In  the  exjjeriments  on  skin  dijsinfection  we  have  a  factor  to  consider  which 
we  do  not  meet  with  in  the  *>terilization  of  the  dishes.  The  albuminate  of  mer- 
cury which  is  formed  in  the  tissues,  when  brought  in  contact  with  corrosive 
sublimate  srilutions^  may  encapsulate  the  organisms^  and  so  render  them  incapal>le 
of  growth.    When  dishes,  on  the  other  hand,  are  submerged  in  the  disinfectant 


nolution,  the  organisms  are  at  once  brought  in  cotitac^t  with  the  bichloride  of 
inerctiry  without  the  formation  of  this  albuminate^  and  the  sterilization  is  more 
effective. 

The  use  of  chemical  solutions,  such  as  carliolic  acid  and  corrosive  sublimate, 
for  disinfection  of  wounds  is  objectionable,  because  their  value  depends  upon  the 
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strength  of  the  solution,  and  a  solution  of  sufficient  strength  to  act  as  a  germi- 
cide acts  as  an  irritant.  Dr.  W.  S.  Halsted  has  shown  that  the  irrigation  of 
fresh  wounds  with  a  corrosive  sublimate  solution  as  weak  as  1-10,000  is  fol- 
lowed by  a  distinct  necrosis  demonstrable  under  the  microscope.  This  necrotic 
material  may  retard  the  healing  process  and  act  as  a  culture  medium  for  any 
germs  deposited  in  the  wound  subsequently;  the  danger  of  acute  poisoning 
from  the  absorption  of  the  mercury  must  also  be  considered. 

I  have  long  since  given  up  the  use  of  carbolic  acid  solutions  for  instruments, 
and  only  use  sterilized  water  to  submerge  them  in  during  operation.  The  ger- 
micidal effect  of  carbolic  acid  solutions  is  more  than  counterbalanced  by  the 
injury  which  it  causes  to  the  hands.  I  have  seen  the  hands  so  badly  cracked  and 
chapped  by  the  carbolic  solutions  that  it  was  impossible  to  scrub  them  perfectly 
with  nail  brushes. 

The  Operating  Boom. — For  private  hospitals  or  small  public  institutions  the 
best  form  of  operating  room  is  a  simple,  spacious,  rectangular  structure  well 
lighted  by  skylight  and  northern  windows.  The  various  architectural  details 
should  be  so  arranged  as  to  facilitate  the  work  for  which  the  room  is  designed, 
and  to  carry  out  the  principles  governing  surgical  procedures.  The  doors 
should  be  of  the  noiseless  sliding  kind,  so  as  to  offer  no  obstruction  to  the  easy 
transportation  of  patients  to  and  fro.  Any  elaborate  ornamentation  of  the  room 
must  be  eschewed.  The  walls  must  be  smooth,  of  hard  finish,  or  coated  with 
enamel  water-proof  paint,  to  resist  the  disintegrating  action  of  steam.  The 
cleansing  of  the  walls  and  floors  is  helped  by  rounded  angles.  The  walls  may 
be  paneled  with  broad  slabs  of  African  marble,  which  extend  five  feet  up  from 
the  floor  as  a  wainscot,  or,  as  in  some  clinics,  all  the  way  to  the  ceiling.  There 
are  several  kinds  of  material  useful  for  flooring;  the  most  common  are  the 
square  encaustic  tiles  and  the  mosaic  blocks.  When  properly  laid,  so  that  there 
are  no  crevices  or  cracks,  either  makes  a  serviceable  and  ornamental  floor.  In 
paving  the  floor  with  the  blocks  care  must  be  observed  to  secure  a  uniform 
smoothness  over  the  entire  surface.  By  mopping  the  floor  daily  and  scrubbing 
it  twice  a  week  with  sapolio  its  surface  is  kept  clean.  Where  economy  in  con- 
struction is  considered,  a  cement  pavement  or  bolted  boiler  iron  covered  with 
ship's  paint  makes  a  good  floor,  which  can  be  easily  kept  clean.  The  floors  of 
some  operating  rooms  are  laid  to  slope  toward  the  center  or  toward  one  comer 
of  the  room,  where  there  is  a  drainage  vent ;  this  convenience  would  appear 
to  be  more  dangerous  than  useful,  for  the  waste  pipe  may  become  clogged. 

Ventilation  must  also  be  considered,  for,  while  we  do  not  attribute  so  much 
risk  to  contamination  from  the  air  as  formerly,  we  dare  not  ignore  the  fact 
that  infection  may  occasionally  be  carried  in  this  way.  The  entrance  for  fresh 
air  and  the  exit  for  impure  air  should  be  so  placed  that  the  circulation  will  not 
be  conducted  over  the  operating  table.  This  precaution  is  further  necessary  on 
account  of  the  possibility  of  chilling  the  patient. 

The  ventilators  should  be  so  set  that  they  can  be  easily  taken  out  of  their 
sockets  and  cleansed,  and  some  filtering  material  may  be  placed  in  the  venti- 
lators. 
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A  sloping  skylight,  looking  to  the  north,  gives  an  evenly  distributed  light, 
which  is  never  glaring. 

The  equipment  of  the  operating  room  must  be  simple. 

A  prime  requisite  is  a  row  of  large,  oval  marble  basins  plentifully  supplied 
with  hot  and  cold  water.  To  facilitate  the  most  perfect  details  of  the  aseptic 
principle,  the  taps  may  be  connected  with  a  pedal  attachment  like  that  devised 
by  Dr.  H.  Kobb,  which  permits  the  water  to  be  turned  on  or  off  by  the  foot. 

The  most  glaring  inconsistency  in  the  aseptic  arrangement  of  most  operating 
rooms  is  the  impossibility  of  thoroughly  sterilizing  the  hand  basins,  which  are 


Fio.  4. — Haxd  Baains  set  on  Pivots  for  Removal  and  Sterilization. 

The  hot  and  cold  water  are  mixed  in  a  rose  jet  a  foot  above  the  basin.  The  flow  of  liot  or  cold  water  is 
controlled  by  the  foot  taps  on  tlie  floor. 

contaminated  at  every  washing  and  are  liable  to  hold  grease.  This  may  be 
avoided  by  using  movable  metal  basins  made  of  plated  copper  or  solid  nickel, 
and  swung  over  a  porcelain  hopi)er  or  sink,  as  shown  in  the  figure. 

A  large  sink  for  the  immersion  of  dishes,  etc.,  and  a  hopper  for  waste  water, 
should  be  in  a  convenient  location.  The  traps  in  all  the  pipes  must  be  in- 
spected and  disinfected  frequently. 

The  room  should  be  fitted  with  electric-light  and  gas  fixtures,  and  an  electric- 
light  bracket  should  be  placed  near  the  operating  table,  so  that  a  portable  light 
with  reflector  may  be  attached  easily.  A  group  of  four  incandescent  lights 
with  reflectors  should  be  suspended  over  the  table. 

TJie  other  furnishings  of  the  operating  room  should  be  as  few  as  possible ; 
all  apparatus — such  as  dressings,  sterilizers,  water-boilers,  etc. — should  be  placed 


10 


SEPSIS,  ASEPSIS,  AND  ANTISEPSIS  IN  HOSPITALS. 


in  an  adjoining  room.  The  instrument  case  should  be  conveniently  located, 
either  near  the  operating  table  or  in  an  adjoining  room,  so  that  at  any  time  an 
instrument  may  be  quickly  obtained  if  required  in  the  midst  of  an  operation. 

Glassware  for  instruments  and  solutions,  and  jars  for  sterilized  ligatures, 
gauze,  cotton,  and  towels,  are  kept  in  a  room  especially  set  aside  for  storage. 

The  sterilization  of  instruments,  dressings,  etc.,  should  not  be  done  in  the 
operating  room,  as  the  combustion  products  vitiate  the  atmosphere,  and  during 
the  summer  months  the  temperature  of  the  room  becomes  excessive  with  the 
additional  heat. 

The  anesthesia  room  should  be  conveniently  placed,  but  great  care  must  be 
observed  to  have  it  so  planned  that  noises  from  the  operating  room  will  not 
be  heard  by  a  waiting  patient. 

Operating  Table. — The  gynecological  operating  table  should  be  of  metal  with 
a  movable  glass  top,  which  can  be  raised  or  lowered  as  required. 

The  Kelly  table  shown  in  the  figure  is  arranged  with  a  support  for  the 


Fio.  5.— Operating  Table,  with  stout  Brass  Legs  ANP  Frame  and  heavy  Olass  Top* 

Simple  attaclinieut  with  ratchet  for  the  elevation  of  the  pelvis.  This  is  lifted  off  during?  vaginal  opera- 
tions, uiul  the  seat  under  the  table  drawn  around  for  the  anesthetizer  to  sit  on,  while  the  operator  occupies  a 
stool  at  the  opposite  end  of  the  table. 

patient's  feet  below  the  top.  A  simple  lattice  of  interwoven  metal  slats,  with  a 
ratchet  and  crossbar,  gives  the  needed  elevation  of  the  pelvis. 

The  height  of  the  table  is  78*5  centimeters  (31  inches) ;  width,  53*5  centi- 
meters (21  inches) ;  and  length,  113  centimeters  (44  inches). 
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Edelxjhk's  table,  one  of  the  siniplest  and  beet  constrnct^d,  and  the  Boldt 
table,  whi(4i  biclineg  the  whole  bo<Jy,  are  both  well  arraiiged  for  self -drainage 
and  emy  adjustment. 

Sterilized  Water, — An  jibiindant  Bupply  of  Bt^rilized  water  gliould  always  be 
on  hanti  in  tho  o]M?ratitig  room.  Water  dra^Ti  from  the  tap  can  be  gterilked 
by  boiling  it  for  half  an  hour.  If  it  is 
allowed  to  stand  covered  for  several 
hours  after  boiling,  the  organic  matter 
gettlei  to  the  bottom,  and  the  clejir  water 
al^Kive  tlii^  can  be  drawn  off  by  a  i^pigot 
placed  in  the  vessel  about  10  centimeters 
{4  inches)  from  the  Iiottom.  A  ready 
method  of  sterilizing  water  in  a  (dinic  is 
by  tnean^  of  a  roppLT  reiser  voir  lined  wdtli 
a  stream  coil  To  ui^e  thin,  fill  the  reser- 
voir with  w^ater,  and  then  open  a  valve 
in  the  coil,  letting  in  the  steam,  when  the 
water  is  quickly  brought  to  a  boiling 
point-  Another  way  of  getting  sterile 
water  is  by  distillation;  water  can  l^e 
dijitilled  in  quantity,  from  80  to  120  liters 
(20  to  30  gallons)  daily,  by  means  of  a 
flame,  running  water,  and  a  small 
copper  still,  hung  on  a  bi'aeket  against 
the  wall.  The  cold-water  faucet  taking 
it»  supply  fn*m  the  street  is  connected 
with  the  still  by  a  rnbber  tnbe  and  a  slow 
flow  starteti:  a  Bunsen  burner  l>eneath 
the  still  condenses  a  small  |xMion  of  the  water  passing  through  it,  and  in  this 
way  6  or  H  gallons  or  more  can  Ije  secured  every  twenty-four  hours.  The 
di^Hllal  water  is  conveniently  stored  in  large  agate-ware  pails  and  boiled  as  re- 
qtiirecl  for  use. 

In  a  large  clinic  the  quantity  of  gterilized  water,  both  hot  and  cold,  which  is 
needed  for  daily  use  is  so  great  that  an  apparatus  such  as  that  sliown  in  Mg.  i] 
is  a  great  convenience. 

The  water,  entering  from  tlie  house  tap,  is  first  filtered  in  the  narrow  cylinder 
between  the  two  large  ones,  to  remove  all  %'isible  impuritias.  It  is  then  boiled, 
ettlier  by  a  gm  engine,  below  in  the  center,  or  by  steam  coils,  and  stored  in  the 
large  roscrvoirs  fteen  at  the  sitle?*,  hnlding  from  00  to  75  gjUIons  or  more,  so 
armngef  ]  that  one  hokk  hot  and  tlie  other  cold  water.  Gauges  sliow  the  amount 
0f  water  in  the  tanks,  and  thermometers  register  the  temperature.  The  water 
is  dmwn  mixed  at  the  desired  temperatnre.  Air-filtering  vacuum  valvefsi  al>ove 
the  cylinders  pniviile  for  the  entrance  of  pnrc  air  as  the  water  is  withflrawn. 

Steriliz&tion  and  Pretervation  of  Instruments,— It  is  but  a  few  years  since  the 
cafe  of  the  instniinents  amounted  to  nothing  more  than  washing  them,  often 
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Imiriedly,  with  Boap  and  warm  water,  and  putting  them  away  in  a  velvet-lmed 
case,  ready  for  iif5e  at  the  next  0}x;ration,  A  close  observer  couUl  then  fre- 
qnentjy  detect  dried  blood  elin^ng  to  the  Joints  of  forceps  and  Bciesors,  and 
dirt  lodged  in  tlie  eyes  of  the  needles. 

No  part  of  the  gynecological  techiiitjue  ia  to-day  considered  mure  important 
than  the  sterilization  of  the  ingtnimentH*  To  facilitate  cleansing,  a  preference 
must  always  lie  given  to  the  eimplefit  fonns  of  instiniinents;  joints^  cormgiitions, 
and  rough  siirfai-es  on  the  handles  nuist  he  avoided  whenever  poBi^ihle.  In  the 
locks  of  scissors  and  forceps  the  screw  joint  must  be  rejected^  and  in  its  place 
the  French  lock,  or  one  similar  to  a  device  of  my  owti^  are  ret'onmierided. 

After  an  opemtion  the  instrnments  are  gathered  together^  the  paired  instru- 
mentis,  such  as  foreeps  and  scissors^  separuted,  and  knives  and  needles  laid  apart. 
They  are  then  placed  w^ith  hajMlIes  together  in  a  large  dish  and  washed  witti 
soap  and  hot  water.  If  tarnished,  tliey  inay  t>e  polished  with  the  lyest  grade  of 
sa polio.  The  first  aseistant  lifta  up  one  iTistruirieut  after  another,  rinsing  it 
and  wiping  it  clean;  he  hands  it  to  the  second  aesistaot,  who  dries  it,  inspect- 
ing carefully  all  itw  parts  before  placing  it  on  a  clean  dry  towel  spread  on  a 
table.  When  all  the  instruments  have  been  cleaned,  they  are  claii?.ified  and 
put  away  in  the  instrument  case  on  glass  shelves  to  await  the  next  opemtion. 
After  septic  operations,  dealing  with  pnrtilcnt  peritonitis,  abscesses,  sloughs, 
etc,,  the  instruments,  in  a<ldition  to  being  washed,  must  he  storilizeil  before 
being  returned  to  the  cj^lsc.  By  using  water  not  far  from  the  boiling  point 
in  cdcansing  them,  the  instruments  become  so  hot  that  they  dry  mucJi  more 
rapidly. 

Before  every  operation  the  proper  instruments  ore  selected  and  placed  in  a 
bag,  or  wrapjied  in  a  towel,  and  laid  on  a  tray  for  sterilization,  for  five  minutes 
in  a  1  per  (*ont  bicarbonate  of  soda  solution,  as  deviseil  by  (X  Schimmell>usch. 

When  lifted  out  of  the  solution  they  are  placed  in  glass 
dishes  on  a  table  elose  to  the  o[>erating  tal>le,  wdiere  they 
are  classified  by  an  assisttmt  wliose  hands  have  been  ster- 
ilized ;  they  are  then  covered  with  hot  water.  One  of  the 
great  advantages  of  the  siula  solution  is  that  it  does  not 
tarnish  and  dull  the  edges  of  the  instnimeiits  as  steam 
sterilization  does.  Such  gluring  inconsisteneies  as  drying 
the  instrnnients  with  a  soiled  towel  or  taking  them  up 
with  unclean  liands  must  be  avoided.  ItiRt rumen ts  taken 
out  of  the  ease  for  inspection  by  visitors  must  be  laid 
aside  for  sterili^iHtion  before  being  returned. 

Only  the  sterilixcd  hands  of  the  operator  and  his  as- 
sistants sliould  come  in  contact  with  the  instruments  used 
during  the  operation.  An  instrument  wln*ch  falls  to  the  table  or  Hoor,  or  touches 
gt^rmcnts  or  face,  is  septic  uTitil  restcrilized, 

Sterilization  and  PreservatioiL  of  LigatUTes  and  Suturea— Silk  and  silkworm 
gut  are  sterilized  by  the  fractional  method. 

The  best  quality  of  surgeon^s  twisted  silk  must  be  secured  in  three  sizes  i 
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fin©  (No.  2\  intermediate  (No.  3),  and  heavy  (No.  4).  Tlie  fine  silk  is  used  to 
aake  the  carrier  hyopB  in  the  needles  and  fur  intestinal  Buture.  The  inter- 
mediate  silk  \b  med  in  general  to  tie  vessels  and  to  bring 
together  wound  enrfaceB,  and  often  to  tie  email  pedicles. 
Tlie  gtont  ligature  ia  only  ni?ad  in  tying  a  large  quantity 
of  titisue  in  a  pedicle. 

The  following  method  of  sterilizing  silk  we  owe  to 
Dr.  W-  Ilalsted}  of  the  JoIuib  Hopkins  HoBpital :  The 
fikeins  of  silk  are  openetJ  and  ent  in  lengths  of  40  centi- 
meters (11  inches)  for  carriei*s,  and  24  to  30  centimeters 
(9  to  12  inchei*)  for  ligatures  and  sutures.  Ten  of  tliese 
wound  on  a  glass  reel,  and  several  sucli  reels  of 
one  sisse,  or  of  asst>rted  sizes,  are  dropped  into  a  stout 
gla^i.s  ignitiim  tube  devieed  for  this  purpose;  several  of 
these  tuties,  plugged  loosely  with  cotton,  are  put  in  a 
steam  sterilizer  for  an  hour  the  fiii^t  day,  and  on  the  two 
following  days  for  half  an  hour  each  tirue.  The  steam 
passes  through  the  cotton  without  restraint,  and  acts  upon 
the  silk  as  easily  as  if  it  lay  loose  in  the  Mterilizer,  On 
removing  the  tubes,  the  cotton  in  the  month  is  pushed 
tightly  in  and  they  are  stored  away  in  glass  jars  until 
wanted.  Silk  which  remains  over  after  an  operation 
may  l?e  resterilized  in  the  same  way»  but  it  is  apt  to  be 
weakened  after  the  second  sterilization. 

If  it  is  necessary  to  take  but  one  reel  of  silk  out  of  a 
tnlK%  it  may  l»e  done  without  cont^iuiiTiating  the  rest  by 
carefully  removing  the  cotton  stopper  between  the  thinl 
and  fourth  fingers,  taking  cai*e  that  the  surface  of  the  cot- 
ton whicli  comes  in  contact  with  the  tube  doe.s  not  touch 
anytliing  eli^,  while  holding  the  tube  obliquely  to  facilitate 
removing  the  reel  with  a  pair  of  sterilized  forceps. 

Silkworm  Out — To  storilize  silkworm  gut,  a  dozm 
piet'Cj?  ur  more  are  loosely  twisted  together,  doubled,  and 
put  into  an  ignition  tube  or  a  piet^e  of  ignition  glass  tub- 
ing plugged  at  botli  ends,  and  sterilized  in  the  same  way 
m  the  silk. 

Catgut, — The  employntent  of  catgut  sterilized  by  de- 
fef*tive  methods  has,  in  at  least  three  recorded  instances 
in  my  own  pntftire,  been  productive  of  serious  outbreiiks 
of  iufection.  That  the  majority  of  methods  are  unsafe 
h  shown  by  the  great  nnmlier  proposed.  From  1890  to 
ism  I  nsed  catgut  prepared  by  soaking  in  ether  and  then 
Ivoiling  in  alcohol  under  pressure.     The  results  from 

its  um  were  g«.>otl  until  the  l>eginning  of  1S94,  when  an  outbreak  of  sepsis 
oceurreil  which  eauised  four  deaths,  and  while  we  had  no  direct  bacteriolog- 
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ical  evidence  against  the  suspected  eatgnt,  all  of  which  had  been  umd^  cireum- 
Btatitial  evidence  was  so  strong  as  to  leave  little  doubt  as  to  its  r*>Ie,    Catgut  was 

tlierefore  given  up  entirely,  and  was  not 
used  again  until  1895,  when  I  adopted 
Kronig'ii  cntiiol  catgut. 

Briefly  stated^  Kronig's  method  con- 
sistj*  in  the  gradual  boating  of  the  catgut 
at  7i)°  (1  fur  two  hours,  tu  drive  off  the 
hvgroscopic  water;  seeondj  lieating  in 
eumol  to  a  temperature  of  IftD^  ;  tluni, 
tmn.sferring  to  benzine,  where  it  may 
remain  until  ready  for  nse^  or  whent^e  it 
can  be  traneferretl  to  Petri  dishes. 

The  exjierinientft  made  by  Dre.  Clark 
and  Miller,  of  the  Johns  Hopkins  Hos- 
]iital  gynecological  staff,  demonstrated 
beyond  doubt  the  correctness  of  Kronig*8 
niethfid  in  general,  but  showed  that  it 
was  flefectivCj  in  that  the  catgut  was 
transferred  to  l>enzLne,  which  is  not  al- 
ways 8terile.  It  was  therefore  possible 
that  the  suture  material  might  become 
reinfected  by  the  benzine.  As  a  result 
oi  their  experiments  the  following  modi- 
fied methoii  has  been  adopted : 

1.  Cut  tlie  catgut  into  the  desired 
lengths  and  \dnd  twelve  strands  into  a 
figure-of-eight  form  so  that  it  may  be 
i^hppcd  into  a  large  test  tube. 

2,  Bring  the  catgut  gradually  up  to 
a  temperature  of  80^  C*,  and  hold  it  at 
this  point  one  hour. 

;i  Place  the  catgut  in  cumol,  which 
muf^t  not  1)6  above  a  temperature  of  1W° 
;  raiae  it  to  165°  C.  and  hold  it  at  this 
point  for  one  hour. 

4.  Pour  off  the  cumol  and  either  al- 
low the  heat  of  the  sand  bath  to  dry  the 
catgut  or  transfer  it  to  a  hot-air  oven^ 
at  a  temperature  of  100'^  C,j  for  two 
hours. 

5.  Transfer  the  rings  with  sterile  for- 
ceps to  test  tubes,  previously  sterilized  as  in  the  laboratory. 

In  making  tlie  catgnt  up  into  skeins  it  is  only  necessary  to  tie  the  ends  in  the 
isthmus  of  the  figure  of  eight  to  hold  them  securely  in  proper  shape.    If  eonve- 
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nient,  it  is  better  to  use  the  hot-air  oven  for  the  drying  process,  hnt  this  is  not 
absolutely  essential,  as  a  sand  bath  can  be  improvised,  as  suggested  by  Kronig, 
to  serve  this  purpose.  A  beaker  glass  of  at  least  a  half -liter  capacity  is  im- 
bedded three  fourths  of  its  height  in  a  tin  or  agate-ware  vessel  of  sufficient 
capacity  to  permit  three  fourths  of  an  inch  of  sand  to  be  packed  about  the 
sides  and  beneath  the  glass. 

In  drying  or  boiling,  the  catgut  should  not  come  in  contact  with  the  bottom 
or  sides  of  the  vessel,  but  should  be  suspended  on  slender  wire  supports  or 
placed  upon  cotton  loosely  packed  in  the  bottom.  During  the  drying  process 
the  beaker  glass  is  covered  with  a  sheet  of  pasteboard,  through  which  a  centi- 
grade thermometer  is  thrust,  so  that  the  mercury  bulb  may  be  suspended  about 
midway  in  the  vessel.  In  this  way  the  temperature  can  be  regulated  perfectly. 
A  Bunsen  burner  is  placed  under  the  sand  bath  and  the  temperature  in  the 
beaker  glass  is  slowly  brought  up  to  80°  C,  where  it  is  held  for  one  hour  to  dry 
the  catgut.  A  higher  temperature  than  100°  C,  before  the  catgut  is  thoroughly 
dry,  renders  it  brittle ;  this  step  in  the  method  must  be  carried  out  most  care- 
fully. When  the  drying  process  is  completed  the  cumol  is  poured  into  the 
beaker  glass  and  brought  up  to  a  temperature  of  165°  C,  a  little  short  of  the 
boiling  point,  with  two  Bunsen  burners.  A  copper- wire  netting  should  be 
placed  over  the  beaker  glass  to  prevent  the  ignition  of  the  cumol.  This  tem- 
perature is  more  than  sufficient  to  kill  all  micro-organisms,  and  it  is  not  neces- 
sary to  allow  the  cumol  to  boil,  which  causes  unnecessary  evaporation.  The 
catgut  is  left  for  one  hour  at  this  temperature,  when  the  cumol  is  poured  off 
for  subsequent  use. 

Cumol,  which  is  of  a  clear  limpid  or  slightly  yellowish  appearance  when  pro- 
cured from  the  chemist,  is  changed  to  a  brownish  color  by  boiling. 

The  catgut  is  allowed  to  remain  in  the  sand  bath  until  the  excess  of  cumol  is 
driven  off  and  it  appears  entirely  free  from  any  oily  matter.  A  period  of  one 
to  two  hours  is  usually  sufficient  to  dry  it  thoroughly. 

From  the  sand  bath  or  hot-air  oven  it  is  transferred  with  sterile  forceps  to 
sterile  test  tubes,  such  as  are  used  for  culture  media,  in  which  it  is  preserved 
from  contamination  until  ready  for  use.  Small  quantities  should  be  placed  in 
each  tube,  to  obviate  the  necessity  of  opening  them  too  frequently. 

In  conclusion,  it  is  well  to  bear  in  mind  that  while  cumol  is  not  explosive  it 
is  very  inflammable,  and  great  care  should  be  observed  in  lifting  the  wire  screen 
from  the  beaker  glass  to  prevent  drops  of  the  cumol  from  falling  into  the  flame 
or  on  the  heated  piece  of  metal  on  which  the  sand  bath  rests,  as  it  will  take  tire, 
flare  up,  and  ignite  the  fluid  in  the  beaker  glass.  Such  an  accident  has  occurred 
three  times  in  our  experience. 

Catgut  may  be  steriUzed  with  perfect  safety  and  with  certainty  by  using  the 
following  apparatus  constructed  by  Dr.  J.  G.  Clark  with  the  aid  of  Mr.  A.  V.  M. 
Sprague :  The  materials  are  brass  and  copper,  brass  for  the  cast  parts  and  cop- 
per for  the  cylinders.  A  cylindrical  vessel  of  copper  6  inches  in  diameter  and 
8  inches  high  is  fixed  within  a  similar  larger  cylinder,  so  as  to  leave  a  space  of 
one  inch  on  all  sides  and  at  the  bottom  between  the  two.    This  space  is  com- 
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pactly  filled  with  dry  sand.  The  apparatus  is  supported  on  legs  raising  it  6 
inches  above  the  tray  on  which  it  rests.  The  upper  end  terminates  in  a  bronze 
metal  flanged  top,  upon  which  rests  a  dome  head  of  cast  bronze.  The  head  is 
bolted  tightly  to  the  body  of  the  apparatus,  but  may  be  quickly  removed  so  as 

to  reach  the  interior.  The 
sterilizer  is  provided  with 
a  glass  gauge  to  show  the 
quantity  of  cumol  in  the 
cylinder,  and  a  thermometer 
registers  the  temperature  of 
the  fluid ;  there  is  an  attach- 
ment for  a  hose  to  carry  oflf 
the  vapor  as  it  is  generated. 
The  sand  between  the  cylin- 
ders is  heated  by  a  Bunsen 
gas  burner,  wliich  stands  on 
the  tray ;  a  unif  onn  heat  is 
easily  generated,  raising  the 
temperature  of  the  cumol 
quickly  to  C.  (331°  F.), 
necessary  for  the  steriliza- 
tion. 

Oauze,  or  cheese  cloth,  is 
used  in  large  quantities  dur- 
ing operations  and  for  the 
dressings  afterward,  and  is 
bought  to  advantage  in  bales 
of  one  hundred  yards  each. 
It  forms  the  best  covering 
for  parts  of  the  body  around 
the  field  of  operation,  and  is 
a  good  absorbent  and  pro- 
tective when  laid  as  a  dress- 
ing, six  to  eight  folds  thick, 
on  wounds.  It  is  also  valu- 
able for  making  pads  to  be 
used  in  the  abdomen  during  an  operation,  and  for  small  gauze  sponges. 

Absorbent  cotton,  which  is  common  cotton  cleansed  and  deprived  of  its  oil 
in  order  to  render  it  absorbent,  is  the  most  efficient  dressmg  we  possess  for 
taking  up  discharges,  whether  applied  to  the  vulva  or  over  an  abdominal  wound, 
either  directly  or  on  top  of  a  gauze  pad.  It  is  also  used  in  padding  the  in- 
equalities of  the  abdomen  after  an  abdominal  operation  before  applying  a 
bandage. 

Cotton  bolsters  covered  with  gauze  are  needed  to  hold  back  the  obtruding* 
coils  of  intestines  in  abdominal  operations.    They  are  made  of  non-absorbent 
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E,  tap  for  rcmovini;  cumol  from  cylinder;  F,  funnel  through 
which  cumol  is  poured  into  cylinder;  G,  glass  tube  connected 
above  and  below  with  cvlinder  to  show  the  amount  of  cumol;  S, 
8and  between  outer  and  inner  vessels  ;  V,  vent 
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cotton,  which  does  not  take  up  moisture,  and  so  preserves  its  elasticity.  The 
cotton  is  prepared  in  rolls  4  to  6  centimeters  (1^  to  2J-  inches)  in  diameter, 
which  are  then  cut  in  lengths  of  12  centimeters  (5  inches)  and  covered  with 
gauze. 

Oauze,  cotton,  toweli^  and  bandages  must  be  sterilized  fractionally  by  placing 
them  in  the  steam  sterilizer  for  an  hour,  then  taking  them  out  and  again  steril- 
izing them  for  half  an  hour  at  a  time  on  two  successive  days.  After  steriliza- 
tion they  should  be  preserved  in  large  glass  jars.  It  is  easier  to  take  what  is 
wanted  from  the  stock  without  contaminating  the  rest  if,  instead  of  keeping  it- 
in  bulk,  it  is  broken  up  into  smaller  packages  before  sterilization  and  rolled  in 
towels  or  gauze.  These  small  rolls  should  be  kept  unopened  until  needed. 
When  called  for,  the  nurse  lifts  one  of  the  rolls  from  the  jar,  and,  unpinning  it 
without  touching  its  contents,  lets  the  ends  fall  back  and  holds  it  to  the  oper- 
ator or  dresser,  who  then  takes  what  he  wants.  Dressings  sterilized  for  imme- 
diate use  may  be  used  with  perfect  safety,  the  fractional  sterilization  only  being 
necessary  when  they  are  to  be  stored  for  future  use. 

Where  enormous  quantities  of  gauze  are  used  the  expense  may  l)e  diminished 
one  half  by  sterilizing  and  using  it  over  again,  as  suggested  hy  Dr.  J.  C.  Blood- 
good,  of  the  Johns  Hopkins  Hospital,  where  the  gauze,  after  using  it  once, 
unless  the  case  is  known  to  have  been  a  streptococcus  infection,  is  washed  out 
in  cold  water  and  then  soaked  in  a  strong  solution  of  bicarbonate  of  soda  to 
cleanse  and  remove  the  blood ;  it  is  then  taken  to  the  laundry,  boiled  and  dried, 
and  sent  back.  The  patients  now  smooth  it  out  and  roll  it  up,  after  which  it  is 
sterilized  in  a  steam  sterilizer  for  a  half  an  hour,  and  used  in  the  ward  for 
various  dressings.  But  a  layer  of  new  gauze  is  always  put  next  to  a  recent 
wound. 

Iodoform  gauze  is  prepared  with  aseptic  hands  by  rolling  plain  sterilized 
gauze  in  3-meter  (about  3-yard)  lengths,  and  then  cutting  up  the  roll  into  dif- 
ferent lengths  and  breadths  to  meet  the  various  requirements. 

Before  dividing  the  large  roll  into  these  smaller  pieces  it  is  saturated  with 
the  following  iodoform  mixture :  To  180  cubic  centimeters  (6  ounces)  of  warm 
water,  made  into  a  good  suds  with  Castile  soap,  add  45  cubic  centimeters  (an 
ounce  and  a  half)  of  powdered  iodoform,  and  mix  it  well  in  a  clean  basin  with 
a  glass  rod.  Then  immerse  the  roll  of  gauze  in  the  liquid,  and  work  it  with  the 
hands  until  the  iodoform  has  been  completely  taken  up  into  the  meshes  of  the 
roll.    This  is  now  sterilized  three  times  in  the  steam  sterilizer. 

Sponges. — S  p  o  n  g  e  s  are  difficult  to  sterilize,  and  for  this  reason  were  for 
some  time  largely  abandoned,  but  at  present  they  are  again  used  more  freely  in 
aMoroinal  surgery.  Wlien  suitably  sterilized,  no  other  substitute  possesses  the 
same  degree  of  elasticity  and  absorptive  power.  But  the  responsibility  of  ster- 
ilizing sponges  is  so  great  that  it  must  never  l)e  left  to  druggists  or  instrument 
makers. 

Steps  in  the  preparation  of  sponges. 

1.  I^y  them  in  a  stout  cloth  and  pound  sufficiently  to  break  up  grit  and  lime. 

2.  Rinse  with  warm  water  ten  or  more  times  until  it  remains  clear. 
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3.  Immerse  in  a  muriatic  acid  solution,  15  cubic  centimeters  to  1  liter  (  3  ij 
to  ()j),  for  twenty -four  hours. 

4.  Immerse  in  saturated  warm  permanganate  of  potash  solution. 

5.  Decolorize  in  a  hot  saturated  oxalic  acid  solution. 

6.  Pass  through  limewater  to  take  out  all  the  oxalic  acid. 

7.  Rinse  thoroughly  in  plain  sterilized  water. 

8.  Immerse  in  a  1-1,000  solution  of  bichloride  of  mercury  for  twenty-four 
hours. 

9.  Preserve,  until  used,  in  a  3  per  cent  carbolic  acdd  solution. 

The  hands  manipulating  the  sponges  during  these  preparations,  from 
step  four  on,  must  be  sterile,  and  much  of  the  manipulation  may  be  done 
with  instruments. 

When  wanted  for  use,  the  sponges  are  lifted  out  with  a  long  pair  of  sterilized 
forceps  and  rinsed  in  sterilized  water.  I  never  use  the  same  sponge  twice, 
although  this  may  be  safely  done  after  aseptic  operations. 

The  best  substitute  for  a  sponge  is  Berlin  wool  made  into  a  small  ball  and 
covered  with  gauze,  which  can  be  sterilized  in  the  ordinary  way  in  the  steam 
sterilizer.  Another  good  substitute  for  sponges  are  small  gauze  mops,  made  by 
cutting  gauze  into  convenient  strips  and  rolling  them  into  small  balls ;  a  suffi- 
cient quantity  of  these  sponges  can  be  prepared  before  operation  by  the  nurse 
and  stored  in  linen  bags  and  sterilized  by  the  fractional  method. 

In  operations  in  private  houses,  where  the  water  supply  is  questionable,  the 
so-called  dry  technique,  in  which  dry  gauze  and  sponges  are  used  instead 
of  water,  is  decidedly  safer. 

Bubber  drainage  pads  are  especially  valuable  in  permitting  an  abundant  use 
of  water  without  wetting  the  patient's  clothes  or  the  floor.  The  largest  size, 
devised  for  drainage  in  ovariotomy  and  abdominal  surgery  in  general,  is  a  circu- 
lar sheet  of  rubber  02  centimeters  (25  inches)  in  diameter,  with  a  rim  10  cen- 
timeters (4  inches)  in  diameter,  which  is  inflated  when  in  use.  An  apron  61 
centimeters  (24  inches)  long,  extending  over  the  edge  of  the  table  down  into  a 
bucket,  carries  away  the  waste.  The  patient  rests  with  her  buttocks  at  about 
the  center  of  the  cushion,  and  her  clothes  drawn  well  above  it ;  all  water  poured 
on  the  abdomen  runs  over  the  sides  or  between  the  thighs  down  on  to  the 
rubber,  where  it  is  diverted  by  the  inflated  rim  toward  the  apron,  and  so  carried 
over  the  edge  of  the  table  into  the  bucket. 

A  rectangular  perineal  pad  is  needed  in  vaginal  operations,  facilitating  the 
abundant  use  of  water  by  protecting  the  back  and  sides,  and  diverting  the 
water  by  its  inflated  rim  and  apron  over  the  side  of  the  table  into  a  recep- 
tacle. Its  measurements  are:  Width,  34  centimeters  (14  inches);  length  of 
apron,  54  centimeters  (22  inches) ;  and  size  of  inflated  rim,  9  centimeters  (4 
inches). 

These  pa<ls  are  cleansed  by  scrubbing  after  each  operation  with  soap  and 
water.  If  they  are  discolored  they  are  sponged  off  with  a  saturated  oxalic  acid 
solution.  If  infected,  they  may  be  rinsed  with  a  1-500  bichloride  Bolution 
and  hung  in  a  sunny  place  to  dry. 
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YeflieLi. — Glass,  hard-rubber,  porcelain-lined,  or  agate-ware  vessels  bold  the 
instruments,  immersed  in  hot  water,  during  the  operation.  The  smooth,  hard 
surface  does  not  readily  lodge  septic  material,  and  is  easily  cleansed  after  an 
operation.  Rubber  trays  are  useful  in  private  practice,  on  account  of  lightness 
in  transportation,  and  the  fact  that  a  number  can  be  nested  without  chipping. 
Glass  vessels  are  the  most  satisfactory  for  clinics  and  operating  rooms ;  clear 
glass  readily  reveals  spots  and  gives  the  appearance  of  cleanliness  in  harmony 
with  the  surroundings. 

In  clinics  where  the  steam  sterilizer  is  large  enough  the  best  way  to  sterilize 
the  dishes  is  to  put  them  in  the  steam  bath  along  with  the  dressings. 

PREPARATION  OF  TOE  OPERATOR,  ASSISTANTS,  AND  NURSES. 

Personal  cleanliness  must  be  observed  by  frequent  bathing,  changes  of 
underclothing  and  of  linen,  and  by  wearing  clean,  well-brushed  clothes.  A 
man  who  is  dirty  in  his  general  habits  is  unfit  to  practice  surgery.  The  obliga- 
tion to  keep  clean  begins  long  before  entering  the  operating  room  for  the 
purpose  of  "  washing  up  "  ;  it  is  a  duty  devolving  upon  surgeon,  assistants, 
and  nurses,  at  all  times,  to  avoid  direct  contact  with  septic  materials  when- 
ever it  is  possible,  and  to  scrub  the  hands  thoroughly  and,  in  many  cases,  to 
sterilize  them  carefully  immediately  after  any  such  contact.  Both  surgeon  and 
assistants  should  acquire  a  feeling  of  instinctive  aversion  to  touching  anything 
septic. 

Septic  cases  must  be  relegated  to  the  end  of  the  operating  list.  On  con- 
cluding a  septic  operation  the  conscientious  operator  will  at  once  think  of  his 
next  work,  though  it  may  be  several  days  off,  and  he  will  immediately  proceed, 
while  his  hands  are  still  moist,  to  secure  a  thorough  mechanical  disinfection  with 
soap  and  water.  He  wiW  also  do  well  to  repeat  this  several  times  in  the  interval, 
at  home  or  in  the  clinic. 

The  preparation  for  an  operation  begins,  therefore,  at  the  preceding  opera- 
tion ;  it  may  be  days  beforehand. 

An  assistant  whose  ward  work  brings  him  into  direct  contact  with  abscesses 
and  sloughing  carcinomatous  cases,  and,  above  all,  one  who  lias  charge  of  or 
has  examined  a  case  of  puerperal  fever,  must  be  debarred  from  helping  at 
operations. 

Operating  Suit — Preparatory  to  operation,  the  coat,  vest,  shirt,  and  trousers 
must  be  removed  and  a  sterilized  linen  suit  put  on  ;  the  jacket  is  made  with 
short  sleeves,  for  the  upper  arm  only,  and  buttoned  up  the  back  ;  the  trousers, 
if  made  of  a  separate  piece,  have  a  draw-string  at  the  waist,  and  are  made  with- 
out buttons  or  buckles.  A  sterilized  linen  cap  and  white  canvas  shoes  com- 
plete a  cc>stume  fulfilling  the  requirements  of  an  aseptic  technique.  Just  be- 
fore each  operation  the  nurse  takes  a  sterilized  apron  out  of  her  stock  of  supplies 
and  puts  it  on  the  operator,  covering  that  part  of  his  suit  which  necessarily 
becomes  contaminated  in  moving  about  the  room  before  and  between  oper- 
ations. 
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Brushea — The  brushes  for  scrubbing  the  liands  and  nails  must  be  made  of 
stiff  bristles,  or,  better,  of  a  vegetable  fiber,  such  as  the  Mexican  Tampico  grass, 
of  durable  quality;  they  are  sterilized  after  every  use  in  the  steam  sterilizer, 
and  kept  in  a  wire  basket.  The  brush  should  have  a  strong  wooden  back,  to 
afford  a  good  grasp,  and  should  not  measure  less  than  12  by  4*5  centimeters. 
The  fiber  brushes  stand  repeated  sterilizations.  As  soon  as  the  fiber  gets  soft 
the  brush  must  be  thrown  away.  The  same  brush  must  never  be  used  by  two 
different  persons,  or  twice  by  the  same  pei*8on  without  resterilization. 

As  I  visit  various  clinics  I  often  see  no  more  serious  defect  in  the  technique 
than  the  miserable,  insignificant,  flabby  nail  brushes  often  used  by  the  surgeon 
and  all  his  assistants  in  common,  without  any  or  with  but  one  sterilization. 
Scrubbing  the  hands,  and  particularly  the  nails,  with  such  brushes  becomes  a 
farce. 

Disinfection  of  Hands  and  Forearms. — The  first  duty  of  the  operator,  assist- 
ants, and  nurses  upon  entering  the  operating  room  is  to  remove  from  hands  and 
forearms  all  contamination  from  the  thousand  contacts  of  daily  life,  as  well  as 
to  destroy  those  germs  which  have  their  habitat  in  the  superficial  parts  of  the 
skin  and  under  the  nails. 

Many  methods  of  hand  disinfection  have  been  proposed.  Among  these, 
Fiirbringer's  is  perhaps  the  most  commonly  known  and  generally  used.  To 
carry  out  this  method  the  hands  are  actually  scrubbed  for  a  minute  with  soap 
and  water  as  hot  as  can  be  borne ;  they  are  then  rubbed  for  a  minute  with 
80  per  cent  alcohol,  and  finally  washed  with  a  i  per  cent  sublimate  solution. 

This  method  yields  fair  results,  but  it  is  not  absolutely  certain,  as  shown  by 
my  own  experiments ;  for  even  after  the  most  careful  use  of  the  agent,  if  the 
mercury  is  precipitated  by  a  sulphide  of  ammonium  solution,  cultures  can  often 
be  obtained  from  the  scrapings  from  the  skin. 

Welch  says  in  this  connection :  "  It  may  be  urged  that  it  is  not  necessary 
actually  to  kill  the  bacteria  upon  the  skin  ;  it  is  sufficient  if  they  are  rendereii 
incapable  of  growth ;  and  as  most  of  those  which  are  not  killed  by  the  sublimate 
do  not  grow  upon  our  ordinary  nutrient  media,  it  is  reasonable  to  infer  that 
tliey  will  not  grow  upon  wounds.  This  line  of  argument  certainly  deserves 
consideration.  Nevertheless,  there  is  no  positive  proof  that  these  bacteria  will 
not  grow  in  wounds  under  some  conditions,  and  surely  we  shall  feel  safer  with 
a  method  of  disinfection  which  actually  kills  the  bacteria." 

I  adopted,  in  1889,  the  permanganate  of  potash  and  oxalic  acid  method  of 
disinfection  of  hands,  which  had  been  used  by  Prof.  F.  Schatz,  of  Rostock, 
for  the  purpose  of  prolonging  the  act  of  washing  the  hands  for  greater  security, 
but  not  with  any  germicidal  intent.  In  1891  my  assistants,  Drs.  Ghriskey  and 
Robb,  carried  out  a  series  of  bacteriological  ex])eriments  to  test  the  eflScaey  of 
this  method,  and  these  were  embodied  in  an  arti(de  written  for  the  Ainer,  Jcnir. 
of  Ohst,^  vol.  xxiv. 

From  these  studies  I  arrived  at  the  following  conclusions,  which  have  stood 
the  test  of  time : 

1.  Staphylococci  are  present  on  the  hands  of  all  persons. 
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2.  It  is  impossible  to  get  rid  of  these  organisms  even  by  scrubbing  the  hands 
and  nails  from  ten  to  twenty -five  minutes  with  a  sterilized  brush,  soap,  and  water 
at  a  temperature  of  40®  C. 

3.  The  bichloride  of  mercury  solutions  as  used,  up  to  1  to  500,  are  not  as 
germicidal  as  supposed,  but  they  are  inhibitory,  as  demonstrated  by  cultures 
growing  after  the  precipitation  of  the  bichloride  with  ammonium  sulphide 
(Geppert). 

At  the  time  these  experiments  were  conducted  it  was  beheved  that  the  per- 
manganate of  potassium  was  the  active  germicidal  agent,  the  oxalic  acid  being 
used  simply  to  neutralize  and  decolorize  the  permanganate  of  potassium. 

A  series  of  experiments  by  Dr.  Mary  Sherwood,  conducted  in  1893,  at  my 
request,  to  determine  the  relative  part  played  by  these  two  chemicals  in  the 
process  of  disinfection,  however,  led  to  the  conclusion  that  both  the  perman- 
ganate of  potassium  and  oxalic  acid  were  germicides,  but  that  the  oxalic  acid,  at 
a  temperature  of  about  40°  C,  is  a  much  more  powerful  germicide  than  per- 
manganate of  potassium.  (See  Johns  IlopJcins  IloftpiUd  ReporU^  vol.  iii,  p. 
359.) 

The  strong  evidence  furnished  by  these  two  series  of  experiments  as  to  the 
efficacy  of  the  permanganate  and  oxalic  acid  as  disinfectants  is  further  sustained 
by  an  extended  practical  experience. 

In  my  clinic  the  cleansing  and  disinfection  of  the  hands  and  forearms  is 
accomplished  in  four  steps : 

1.  The  hands  and  forearms  are  first  vigorously  scrubbed  for  ten  minutes 
with  a  brush,  using  common  brown  kitchen  soap  or  green  soap  and  hot  water. 
Particular  attention  must  be  given  to  scrubbing  the  surfaces  between  the 
fingers,  and  to  the  nails,  w4iich  must  not  be  more  than  a  piillimeter  in  length. 
The  most  vigorous  efforts  in  washing  must  be  devoted  to  the  spaces  beneath 
and  alx>ut  the  nails.  The  water  should  be  as  warm  as  can  be  comfortably 
l)ome,  and  either  constantly  changed  with  fresh  water  running  in,  or  poured 
out  and  changed  completely  four  or  five  times.  Tlie  duration  of  this  important 
step  nmst  not  be  measured  by  guessing ;  a  clock  must  stand  directly  over  the 
wash-basins,  and  assistants  and  nurses  for  the  first  three  months  should  be 
required  to  spend  never  less  than  ten  minutes  in  cleansing  their  hands.  After 
the  experience  in  washing  thus  gained,  the  time  may  be  reduced  to  five  minutes. 
Although  the  hands  and  arms  now  appear  clean,  they  are  not  aseptic,  for  cul- 
tures taken  from  beneath  the  nails  and  from  the  skin  will  develop  colonies  of 
micrococci,  often  in  large  number,  in  spite  of  any  washing,  however  prolonged 
and  thorough. 

2.  The  hands,  thus  mechanically  cleaned  and  softened,  are  next  immersed  in 
a  hot  saturated  solution  of  permanganate  of  potash  until  stained  a  deep  mahog- 
any color. 

3.  They  are  then  immersed  at  once  in  a  siiturated  solution  of  oxalic  acid, 
which  decolorizes  and  completely  sterilizes  them.  The  oxalic  acid  solution 
should  be  as  warm  as  can  conveniently  be  borne. 

4.  The  oxalic  acid  may  be  removed  by  rinsing  the  hands  in  wann  water,  but 
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it  is  better  for  this  purpose  to  keep  a  dish  of  sterilized  limewater  on  hand, 
which  at  once  precipitates  the  oxalate  of  lime. 

After  such  a  thorough  preliminary  disinfection  it  will  he  necessary  to  return 
to  the  wash-basins  frequently  during  the  preparations  and  during  the  operation 
to  remove  the  contamination  of  various  necessary  contacts  with  substances  not 
sterilized — such  as  the  body  of  the  patient,  the  outer  surfaces  of  dishes,  lids,  etc. 

By  turning  again  to  the  wash-basins  and  vigorously  scrubbing  for  ten  or 
fifteen  seconds  with  a  fresh  brush,  the  danger  of  contamination  is  removed. 

Pads  of  sterilized  gauze  15  centimeters  (6  inches)  square  are  useful  in  en- 
abling assistants  and  nurses  to  touch  handles  and  lids  of  jars,  etc.,  without  con- 
tamination. 

With  the  completion  of  these  antiseptic  preparations  the  operator  and  his 
assistants  are  in  a  position  to  go  on  with  their  work  dominated  by  a  different 
impulse;  for  the  efficient  employment  of  antisepsis  before  the  opera- 
tion has  secured  a  condition  of  asepsis  which  it  will  henceforth  be  the  con- 
stant effort  of  snrgeon,  assistants,  and  nurses  to  maintain  throughout  and  after 
the  operation. 

Although  the  methods  just  detailed  are  indispensable  in  the  preparations 
for  an  operation,  it  is  still  more  important  that  the  surgeon,  assistants, 
and  nurses  should  live  under  such  a  keen  realization  of  the  vital  relations 
of  sepsis,  antisepsis,  and  asepsis  to  their  work  that  they  shall  always  feel  an  in- 
stinctive repugnance  to  contact  with  any  septic  material.  This  sensibility 
must  be  especially  alert  in  relation  to  intestinal  and  vaginal  examinations, 
treating  abscesses,  handling  sloughs,  or  touching  pathological  matter  at  autop- 
sies, etc.  The  occasions  are  rare  which  justify  a  surgeon  in  engaging  directly 
in  a  post-mortem  examination  or  in  handling  septic  specimens  at  all.  After 
any  such  necessary  exposure  the  operator  should  scrub  his  hands  and  forearms 
thoroughly  with  soap  and  warm  water,  and  finally  sterilize  them  with  the  hot 
saturated  permanganate  of  potash  and  oxalic  acid  solutions. 

Surgical  assistants  and  nurses  are  at  all  times  disqualified  by  their  occupation 
from  taking  any  part  in  a  post-mortem  examination.  This  instinctive  shrinking 
from  infection,  keeping  always  on  guard  against  sepsis,  may  well  be  termed 
"  the  antiseptic  conscience." 
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ANTISEPSIS  AND  ASEPSIS  IN  PRIVATE  PBACTICE. 

1 .  Difference  between  private  and  hospital  surpery. 

2.  Three  plans  for  preparing  sterilized  kit :  In  a  public  hospital.    Room  prepared  in  surgeon's 

own  house.    By  associate  in  private  hospital. 

3.  Equipment  of  sterilizing  room  at  surgeon's  nouse. 

4.  Sterilization  of  instruments,  dressings,  and  ligatures. 

5.  Instrument  bags.   Contents.    Plastic  operations.    Abdominal  operations. 

6.  Preparation  of  room  for  operation. 

Difference  between  Priyate  and  Hospital  Surgery. — Antisepsis  and  asepsis  can 
only  be  attained  and  carried  out  in  private  practice  with  a  greater  expenditure 
of  time  and  trouble,  in  marked  contrast  to  the  facilities  of  the  operating  room 
in  the  modem  hospital.  With  due  care,  however,  and  constant  painstaking 
attention  to  details,  a  room  in  a  private  house  may  be  so  prepared  that  the  prin- 
ciples already  laid  down  need  not  be  violated. 

The  chief  diflBculties  encountered  are  the  thorough  sterilization  and  the 
preservation  of  the  instruments  and  dressings  in  an  aseptic  state,  and  the  proper 
preparation  of  vessels,  towels,  and  sheets  at  the  patient's  home.  The  surgeon 
is  sometimes  compelled  to  intrust  these  matters  to  unskilled  assistants,  or,  in  an 
emergency,  even  to  the  family  servants.  Another  reason  why  work  in  private 
houses  is  less  satisfactory  must  not  be  overlooked ;  it  is  the  embarrassment  of 
the  new  surroundings  to  the  surgeon  himself.  The  number  and  disposition  of 
assistants,  the  source  of  light,  the  slight  delays  on  the  part  of  the  nurses  in 
attending  to  their  duties,  as  well  as  the  many  minor  questions  as  to  the 
bacteriological  condition  of  this  or  that  article,  all  contribute  to  emphasize 
the  difference  between  routine  and  emergency  work.  Not  the  least  distress- 
ing feature  of  surgical  work  in  private  practice  is  the  liability  to  forget  im- 
portant instruments  in  packing  the  kit,  or  the  awkwardness  of  a  makeshift 
when  an  unex|XK*ted  need  has  arisen  which  can  not  be  supplied  from  the  arma- 
mentarium at  hand. 

But,  in  spite  of  all  the  ob  jections  which  may  ])e  raised,  a  large  amount  of 
gynecological  work  will  continue  to  be  done  in  private  houses.  Such  are  the 
emergency  cases  which  dare  not  travel,  and  the  patients  of  the  surgeon  without 
satisfactory  clinical  conveniences  or  whose  practice  lies  largely  in  country  dis- 
tricts, where  a  repugnance  to  a  hospital  still  lingers. 

In  spite  of  all  precautions  and  preparations,  I  confess  to  a  feeling  of  anxiety 
after  important  operations  in  private,  which  is  only  relieved  when  the  patient 
is  convalesc*ent.  The  first  difficulty  to  be  met  is  the  need  of  suitable  assist- 
ance.   Every  operator  with  a  large  practice  must  have  a  trained  assistant  to 
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help  him  in  his  private  operations,  to  care  for  the  instriimentg,  and  to  make 
the  necessary  preliminary  preparations  for  operation  at  the  hoose  of  the  pa- 
tient. Such  an  assistant  must  be  a  man  with  a  broad  hospital  training.  The 
second  point  of  importance  is  the  sterilization  of  the  instruments  and  dress- 
ings. The  instruments  may  be  sterilized  either  before  going  to  the  patient's 
house  or  upon  arriving  there ;  the  dressings  must  always  be  sterilized  before- 
hand. 

My  own  method  has  been  to  sterilize  and  pack  away  all  instruments  and 
dressings  immediately  after  returning  from  an  operation,  so  as  to  be  ready  for  a 
call  at  any  moment.  I  keep  prepared  in  this  way  three  bags  of  instruments 
and  dressings:  one,  for  an  ordinary  gynecological  examination  and  dilatation 
and  curettage;  another,  for  plastic  operations;  and  the  third,  for  abdominal 
surgery. 

I  have  tried  three  plans  in  the  preparation  of  an  instrument  kit :  first,  to 
have  it  prepared  by  my  resident  at  a  public  hospital ;  second,  to  fit  up  a  steriliz- 
ing room  in  my  own  house ;  and,  third — my  present  plan — to  place  all  prepara- 
tions in  the  hands  of  my  associate  in  my  private  hospital,  who  supervises  the 
work  of  the  operating-room  nurse  in  putting  them  in  order.  The  last  plan 
is  the  most  satisfactory,  but,  for  the  sake  of  the  great  number  of  surgeons  who 
must  prepare  at  home,  I  describe  the 

Equipment  of  a  Sterilizing  Boom  at  the  Surgeon's  Home. — When  possible,  a 
special  room  should  be  set  apart  for  this  purpose.  It  need  not  be  larger  than 
8  by  10  feet — big  enough  to  hold  the  instrument  case  and  receptacles  for 
dressings,  a  sterilizer,  and  a  washstand.  It  should  be  well  lighted,  with  walls 
coated  with  a  liglit  enamel  paint.  If  the  floor  is  not  close  jointed,  linoleum  or 
oilcloth,  tunied  up  against  the  washboard  at  the  edges,  gives  a  clean  surface, 
which  may  be  frequently  mopped, 

A  glass  instrument  ciise  with  a  metal  frame  is  the  best  for  purposes  of  clean- 
liness, but  one  of  hard  wood,  preferably  oak,  will  answer.  The  shelves  upon 
which  the  instruments  lie  should  be  of  glass  or  covered  with,  glass  plates. 

A  steam  sterilizer  of  the  Arnold  pattern  occupies  one  comer  of  the  room, 
with  a  large  Bunsen  burner  beneath  it.  A  sink,  2  by  4  feet,  supplied  with 
hot  and  cold  water,  is  an  important  but  not  an  essential  convenience. 

A  wooden  table  with  a  glass  or  paraffined  top,  a  bench,  glass  jars  for  dress- 
ings, si)onges,  and  ligatures,  3  enameled  tin  basins,  1  enameled  dipper  of  a  liter 
capacity,  2  agate-ware  reservoirs  holding  10  gallons  each,  and  a  large  shallow 
boiler  on  a  gjis  burner  for  the  instruments,  complete  the  furniture  of  the 
room. 

Sterilization  of  Instruments,  Dressings,  and  Ligatnrea — A  large  quantity  of 
sterilized  dressings,  sponges,  and  ligatures  ought  always  to  be  ready,  so"  that  they 
may  be  taken  out  of  the  su])ply  jars  at  a  moment's  notice,  without  waiting  to 
sterilize  more ;  but  the  dressings  should  not  be  kept  over  a  month  without  re- 
sterilizing  them. 

The  instruments  must  be  sterilized  immediately  after  returning  from  an 
operation.    To  do  this,  they  are  first  scrubbed  with  a  brush  with  soap  and  warm 
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water,  taking  especial  care  to  remove  all  visible  traces  of  dirt  from  joints  and 
corrugations.  They  are  then  wrapped  in  a  towel  and  put  on  a  rack  in  the  long 
shallow  boiler  and  boiled  for  five  minutes  in  a  1  per  cent  solution  of  carlx)- 
nate  of  soda.  The  knives  must  be  wrapped  separately  in  absorbent  cotton  to 
protect  the  edges. 

Before  beginning  the  preparations,  the  floor  is  mopped  up  and  the  table  and 
bench  washed  off  with  hot  water  and  soap  to  remove  the  dust.  All  the  agate- 
ware vessels  are  scrubbed  with  soap  and  water  and  scalded  out  with  boiling 
water,  and  the  two  large  reservoirs  are  filled  two  thirds  full  with  water  boiled  for 
half  an  hour,  and  one  of  them  set  aside  to  cool.  A  half  liter  of  a  saturated  solu- 
tion of  oxalic  acid  and  a  half  liter  of  a  saturated  potassium  permanganate  solu- 
tion are  prepared  in  two  of  the  agate  basins,  while  a  third  basin  is  left  for  the 
hands. 

The  hands  are  now  scrubbed  and  disinfected  by  the  permanganate  of  potash 
and  oxalic  acid  solution,  as  described  in  Chapter  I ;  or  a  pair  of  sterilized  rubber 
gloves  may  be  worn,  and  the  thorough  sterilization  of  the  hands  left  until  all  the 
preparations  have  been  made.  The  instruments  are  lifted  out  of  the  boiler  and 
rinsed  with  plain  boiling  water  taken  with  a  sterilized  cup  from  the  agate-ware 
reservoir.  They  are  laid  on  one  of  the  sterilized  towels  and  at  once  wiped  per- 
fectly dry  with  another  towel.  If  the  water  used  is  hot,  they  will  dry  much 
more  rapidly.  They  are  next  assorted,  the  knives  put  in  a  special  sterilized 
metal  box  by  themselves,  and  placed  in  a  sterilized  bag  of  butcher's  linen.  Ster- 
ilized instruments  thus  put  away  in  a  bag  and  stored  in  the  kit  will  remain  sterile 
until  the  bag  is  again  opened. 

Dressings,  ligatures,  and  sponges  are  best  sterilized  in  bulk  beforehand,  when 
the  following  preparations  are  necessary : 

Silk  and  silkworm  gut  are  cut  the  desired  lengths  and  placed  in  stout  igni- 
tion tubes,  plugged  with  cotton,  and  put  in  a  wire  basket.  A  dozen  assorted 
needles  are  threaded  with  carriers  and  stuck  in  a  large  gauze  pad,  like  a  needle- 
book,  so  as  to  be  rolled  up. 

Towels  are  made  up  into  bundles  of  two  sizes,  one  containing  4  and  the  other 
10  towels,  and  inclosed  in  a  linen  bag. 

Cotton  is  cut  in  strips  30  centimeters  (12  inches)  in  length,  and  made  up  into 
convenient-sized  packages  and  rolled  in  towels  securely  pinned. 

The  gauze  is  doubled  and  cut  in  pieces  one  meter  (40  inches)  square  and 
one  half  meter  (20  inches)  square,  and  into  pads  15  by  20  centimeters  (6  by  8 
inches)  in  size  and  several  folds  thick.  The  large  sizes  are  used  to  cover  the 
abdomen  in  abdominal  operations,  and  to  cover  the  buttocks  in  vaginal  opera- 
tions ;  the  medium  sizes  to  lay  in  the  abdominal  cavity  over  the  intestines  dur- 
ing an  operation ;  and  the  smaller  pieces  to  protect  the  hands  in  grasping  con- 
taminated objects,  such  as  cautery  handle,  etc.  For  abdominal  cases  four  large, 
four  medium,  and  four  small  pieces  should  be  put  up  into  one  package,  while 
for  plastic  cases  only  two  of  the  large  and  two  of  the  small  pieces  are  required. 
Each  package  should  be  wrapped  in  a  towel  and  then  inclosed  in  an  outer 
protector  and  sterilized.    This  enables  the  assistant  to  open  the  covering  be- 
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fore  sterilizing  his  hands,  and  so  does  away  with  the  necessity  of  having  some 
one  else  open  the  packages  for  Iiim  later  on  when  his  hands  are  sterilized. 
Protective  stockings  for  perineal  operations  and  T  and  abdominal  bandages  are 
laid  in  bags  to  be  sterilized.  Every  bag  before  sterilization  must  bear  a  label 
stating  its  contents ;  this  may  be  done  by  writing  on  the  bag  in  large  letters 
with  indelible  ink.  When  these  packages  are  all  ready  they  are  put,  loosely 
packed,  together  with  the  wire  basket  full  of  ignition  tubes,  into  the  sterilizer 
and  steamed  for  one  hour.  Dressings  thus  sterilized  only  once  should  not  be 
used  except  in  cases  of  emergency ;  if  there  is  time  for  deliberate  preparation, 
the  fractional  method  must  be  followed  by  sterilizing  for  half  an  hour  upon  each 
of  the  two  following  days.  While  the  dressings  are  being  sterilized  the  glass 
jars  in  which  they  are  to  be  stored  must  be  thoroughly  washed  with  soap  and 
water,  and  rinsed  out  with  a  1-500  bichloride  solution,  followed  by  warm  ster- 
ilized water.  After  the  first  sterilization  the  wire  basket  containing  the  liga- 
tures is  lifted  out  and  set  aside,  preferably  in  a  sunny  place,  until  the  next  day. 
The  dressings,  protected  by  a  towel,  are  left  to  dry  in  the  sterilizer  with  the 
top  off. 

The  following  day  the  wire  basket  is  again  placed  in  the  sterilizer  with  the 
dressings  and  steamed  for  half  an  hour,  and  after  twenty-four  hours  the  process 
is  repeated,  completing  the  fractional  sterilization  and  destroying  spores  and 
germs  absolutely. 

The  ignition  tubes  containing  ligatures  are  now  marked  with  a  label  stating 
the  size  of  the  ligatures  and  the  date  of  sterilization,  after  which  they  are  stored 
away  in  glass  jars,  ready  for  use  at  any  time,  safe  from  the  invasion  of  micro- 
organisms, which  will  not  penetrate  the  cotton  plugs  or  the  linen  envelopes. 
The  linen  bags  are  made  up,  in  various  sizes,  of  heavy  butcher's  linen,  closed 
with  a  draw-string.  The  bag  should  be  enough  longer  than  the  instruments  for 
the  top  to  fold  well  over  before  tying.  I  use  bags  of  the  following  dimensions : 
The  larger  size,  38  by  20  centimeters  (15  by  8  inches),  for  instniments  and 
dressings ;  the  smaller  sizes,  30  by  15  centimeters  (11  by  6  inches),  and  12  by 
8  centimeters  (5  by  3  inches),  for  the  rubber  tubing,  needles,  etc. 

Rubber  cloths  and  pads  should  be  disinfected  by  scrubbing  with  soap  and 
water  and  rinsing  with  boiling  water,  and  finally  sponging  with  a  1-1,000 
bicliloride  of  mercury  solution,  which  is  washed  off,  and  they  are  dried  in  the 
sunlight  and  inclosed  in  linen  bags.  The  agate  instrument  trays  should  be 
rinsed  with  boiling  water  and  set  aside,  filled  with  a  1-1,000  solution  of  bichloride 
for  an  hour ;  they  are  then  rinsed  off  and  enclosed  in  linen  bags.  From  50  to 
100  sponges  should  be  sterilized  at  one  time,  according  to  the  method  described 
in  the  preceding  chapter.  They  are  preserved  in  a  carbolic  acid  solution  (3  per 
cent),  which  must  be  changed  at  least  once  in  ten  days.  All  the  dressings,  in- 
struments, sponges,  and  accessories  having  been  prepared,  the  operating  bag  may 
now  be  packed. 
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Instrument  Bags. 

Canvas  telescopic  bags  make  a  satisfactory  operating  kit.  The  most  nseful 
sizes  are  38  by  21  centimeters  (15  by  8  inches),  60  by  30  centimeters  (24  by  12 
inches),  and  56  by  30  centimeters  (22  by  12  inches).  The  largest  size  is  for  the 
abdominal  instruments  and  accessories,  the  intermediate  for  plastic  operations, 
and  the  smallest  for  making  examinations,  removal  of  sutures,  dilatation,  and 
curettage. 

To  pack  the  bag,  a  sterilized  linen  cloth  is  first  laid  in  it,  hanging  well  out 
over  the  edges ;  then  the  instruments  are  put  in,  and  finally  a  complete  list,  dis- 
tinctly written  on  a  card,  is  placed  conspicuously  on  the  inside  cover.  By  con- 
sulting this  list  at  any  subsequent  time  the  surgeon  knows  at  once  what  articles 
the  bag  contains  without  opening  the  packages,  and  can  add  any  special  instru- 
ments needed  for  particular  cases.  As  the  nurse  packs  the  kit,  she  keeps  the 
appropriate  list,  for  plastic  or  abdominal  operations,  before  her,  checking  the  ar- 
ticles as  they  are  put  in.  The  glass  must  be  stored  in  the  center  to  prevent 
breakage.  When  the  bag  is  full  a  towel  is  laid  over  its  contents,  and  the  linen 
cover  is  brought  together  and  pinned  over  all.  The  instruments  to  be  taken  in 
plastic  cases  will  be  found  enumerated  in  Chapter  VI. 

Kit  containing  instruments  and  accessories  for  abdominal  operations  in  pri- 
vate practice : 

Four  nail  brushes,  sterilized  and  ^vrapped  in  gauze. 
Soap  in  metal  box. 

Tablets  of  bichloride  of  mercury,  5  grains  each. 

Tablets  of  sodium  chloride. 

Two  ounces  of  oxalic  acid  in  a  bottle. 

Two  ounces  of  permanganate  of  potassium  in  a  bottle. 

Brandy,  8  ounces ;  alcohol,  8  ounces. 

Iodoform  and  boric -acid  powder  (1  to  7). 

Razor  in  case. 

Ether  and  cone,  chloroform  and  mask. 

Hypodermic  needle,  with  hypodermic  tablets  of  strychnine,  grain  ^^^^  and 

atropine,  grain  j^j^. 
Gauze  (2  large,  2  medium,  and  4  small  pieces  in  package). 
12  sterilized  towels  in  bag. 
Seven  sponges  in  2  jars. 
Iodoform  gauze. 

One  package  of  absorbent  cotton  (6  pieces). 

Irrigation  bag  with  tube  and  glass  nozzle. 

Ovariotomy  pad. 

Abdominal  bandage. 

Storage  battery  and  headlight. 

2  porcelain-lined  hand  basins. 

Rubber  gloves,  sterilized  in  the  soda  solution  with  the  instruments  and  put 
in  a  linen  bag. 
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2  rubber  sheets. 

Duck  suits  and  canvas  shoes  for  surgeon  and  assistants. 
Safety  pins. 

If  the  operation  is  to  be  an  abdominal  one,  it  is  essential  to  send  with  the 
kit  a  portable  Trendelenburg  table.    One  of  the  best  I  know  of  is  that  of  Dr. 


Fio.  11. — McKelway's  Portable  Frame  for  Elevation  or  the  Pelvis. 

The  frame  is  made  of  toujfh  wood,  with  a  water-proof  support  for  the  bodv  buttoned  fast  to  it.  It  is  kept 
in  j>08ition  by  a  simple  rutche^  and  it  can  be  attached  to  any  ordinary  table  by  two  clamps. 

Ct.  I.  McKelway,  of  Philadelphia,  made  with  a  light  wooden  frame,  with  imper- 
meable cover,  weighing  altogether  18  pounds.  It  is  clamped  on  an  ordinary 
kitchen  table  when  used.  Dr.  G.  M.  Edebohls,  of  New  York,  has  devised  a 
beautiful  light  metal  table  swinging  on  its  support  at  any  angle  desired;  it 
weighs  36  pounds  in  its  case,  ready  for  shipping,  and  34  pounds  without  the 
case. 


Preparation  of  the  Koom  for  Operation. 

When  possible,  the  surgeon,  or  his  assistant,  or  a  trained  nurse,  should  go  to 
the  house  of  the  patient  the  day  before  the  operation  to  select  a  suitable  room 
and  to  give  directions  how  to  prepare  it,  getting  ready  towels,  bed  linen,  water, 
and  vessels.    It  is  my  custom  to  forward  these  directions : 

"  Arrange,  if  you  can,  a  room  on  the  second  floor,  with  good  light  and  ven- 
tilation. Remove  carpets,  curtains,  upholstery,  and  any  unnecessary  articles  of 
furniture,  such  as  sofas,  rocking  chairs,  fancy  tables,  brackets,  pictures,  etc. 
Have  the  mattress  thoroughly  aired  and  the  bed  cleaned  and  made  up  with  a 
fresh  draw  sheet  with  a  rubber  sheet  beneath.  I  prefer  a  single  bed.  Scrub 
the  floor  thoroughly,  wipe  off  the  walls,  and  particularly  tops  of  doors  and 
windows,  removing  every  particle  of  dust,  and  on  the  morning  of  operation  go 
over  all  again  with  a  wet  cloth.    Do  not  use  a  dry  duster  in  the  room. 

"  Provide  these  articles :  4  chairs  with  wood  or  cane  seats ;  a  table  4  feet 
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long,  2  feet  wide,  and  30  inches  high  (common  kitchen  table) ;  2  small  square 
tables  (I  can  use  a  bureau  or  marble-top  washstand  if  necessary);  2  clean 
buckets,  a  foot-bath  tub,  3  china  pitchers  and  basins,  a  dozen  clean  towels 
(not  new),  2  sheets,  2  blankets,  a  new  wash  boiler,  8  bottles  with  corks  for 
hot  water,  2  pounds  of  absorbent  cotton,  a  rubber  sheet,  and  1  bedpan." 

I  often  add  to  the  list  a  small  tin  sterilizer  and  a  gas  stove. 

The  wash  boiler  must  be  thoroughly  scrubbed  and  rinsed  with  boiling  water 
on  the  morning  of  the  operation  and  filled  with  water,  distilled  if  obtainable, 
and  put  on  to  boil  for  an  hour,  and  set  aside  on  the  stove,  well  covered,  keeping 
it  at  about  50®  C.  (120®  F.)  when  desired  for  use.  The  three  china  pitchers 
must  be  scrubbed  and  scalded  out  and  filled  with  water  from  the  boiler,  which 
has  become  cold,  and  then  covered  with  towels.  It  is  safer  to  have  the  dishes 
scalded  once  more  just  before  use.  Wash-basins  must  be  scrubbed  with  soap 
and  water,  scalded,  and  turned  upside  down  on  clean  towels  so  as  not  to  catch 
the  dust  of  the  room. 

Wlien  the  surgeon  arrives  he  should  see  for  himself  that  his  instructions  have 
been  fully  carried  out. 

If  it  has  been  impos- 
sible to  give  full  instruc- 
tions beforehand  re- 
garding the  selection 
and  preparation  of  the 
room,  the  assistants  and 
nurse  must  go  to  work 
at  once  on  their  arrival, 
and  do  the  best  they  can 
under  the  circumstances 
in  the  time  at  their  dis- 
posal. It  is  better  not 
to  take  up  the  carpets 
on  the  morning  of  an 
operation,  but  unneces- 
sar\'  furniture  should 
be  removed,  and  a  drug- 
get or  dampened  sheet 
spread  on  the  floor. 

To  the  operating 
table  is  clamped  the 
portable  Trendelenburg 
table  covered  with  a 
folded  blanket,  pro- 
tected by  a  sheet.  A 
chair  is  placed  at  the  end  of  the  table,  covered  with  a  blanket  and  sheet,  to  serve 
as  a  rest  for  the  patient's  feet  during  a  celiotomy. 

The  ovariotomy  pad  is  placed  on  the  table  so  that  the  patient's  buttocks  will 


Fio.  12.— Edebouls'  LioriT  Portable  Table. 

The  table  weijrhft  34  pounds  without  the  case,  and  36  pounds  cased ;  it 
holds  the  heaviest  patients  without  rocking,  and  is  easily  changed  to  any 
degree  of  elevation. 
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lie  squarely  upon  it,  while  its  apron  hangs  over  the  edge,  on  the  operator's  side, 
into  the  foot  bath  or  bucket.  Two  smaller  tables  are  covered  with  sterilized 
towels,  and  are  used  by  the  assistants ;  upon  one  of  them  the  dressings  are 
placed,  and  upon  the  other  the  instruments,  still  in  the  bags. 

The  oxalic  acid  and  permanganate  of  potash  solutions  are  now  prepared  in 
two  basins,  and  two  other  basins  for  the  hands  are  filled,  one  with  a  bichloride 
solution  (1-1,000),  and  the  other  with  pure  warm  water,  and  placed  on  the 
chairs.  The  basin  of  bichloride  must  stand  farthest  from  the  operator,  in  order 
that  he  may  be  less  likely  to  put  his  hands  into  it  unintentionally  during  the 
operation. 

The  nail  brushes,  resting  in  the  gauze  they  were  wrapped  in,  and  the  soap,  are 
laid  by  the  basins.  The  rubber  bag  is  filled  with  warm  water  and  hung  about 
three  feet  above  the  table.  Basins  for  sponges  and  gauze  are  filled  with  boiled 
water,  and  the  razor,  soap,  and  solutions  for  cleansing  the  abdomen  or  peri- 
neum laid  on  a  towel  within  easy  reach. 

The  assistant  now  sterilizes  his  hands  and  forearms,  scrubbing  them  with 
soap  and  water  and  disinfecting  them  with  the  permanganate  and  oxalic  acid 
solutions,  as  described  in  Chapter  I,  and  following  the  rules  as  to  touching  un- 
sterilized  objects  in  force  in  the  operating  room  at  the  hospital.  When 
packages  are  to  be  opened,  pitchers  to  be  picked  up,  etc.,  the  nurse  must  be 
called  upon  to  do  it. 

The  instruments  are  arranged  in  one  of  the  trays,  and  preferably  covered 
with  boiled  water,  although  some  surgeons  like  to  use  them  dry.  The  needles, 
threaded  with  carriers,  together  with  the  suture  materials,  are  placed  in  another 
tray.  Antiseptic  chemical  solutions  poured  on  the  instruments  and  ligatures 
only  injure  them,  and  are  dangerous  to  the  patient,  besides  not  helping  the 
technique. 

Three  free  sponges  and  four  sponges  on  holders,  in  a  basin  near  by,  are 
suflicient  for  the  average  abdominal  operation.  With  instruments  and  sponges 
arranged,  the  assistant  turns  his  attention  to  the  dressings,  which  are  ready  to  be 
opened  and  handed  to  him  by  the  nurse. 

A  sterilized  bag  of  gauze  sponges  should  be  carried,  so  that  in  case  it  is  im- 
possible to  obtain  water  which  is  unquestionably  safe,  the  dry  gauze  may  be 
used  instead  of  the  regular  sponges. 

When  all  these  arrangements  are  completed,  the  assistant  makes  a  final 
examination,  inspecting  the  preparations  and  noting  where  the  various  articles 
required  during  the  operation  are  to  be  found. 

The  patient,  who  has  been  anesthetized  in  the  adjoining  room,  is  now  carried 
in  and  placed  on  the  table.  In  helping  to  arrange  the  patient,  shaving,  and 
washing  the  abdomen,  the  assistant  puts  on  the  sterilized  rubber  gloves,  which 
perfectly  protect  his  sterilized  hands  from  contamination  during  the  various 
manipulations. 

As  soon  as  these  preparations  are  completed  the  nurse  draws  the  gloves  off 
his  hands ;  and  he  arranges  the  sterilized  towels  and  gauze  about  the  field  of 
operation,  and  then  takes  his  place  opposite  the  operator. 


PREPARATION  OF  THE  ROOM  FOR  OPERATION. 
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A  slit  is  made  in  the  gauze  sheet  over  the  site  of  the  incision,  and  the  opera- 
tor, who  has  also  disinfected  his  hands,  begins  his  work. 

The  small  pads  of  sterilized  gauze  must  always  be  used  to  protect  the  hands 
in  taking  hold  of  anything  not  sterilized,  such  ss  a  cautery  handle,  a  basin,  or  a 
pitcher. 

The  surgeon  and  his  assistants  must  constantly  be  on  the  watch  to  see  not 
only  that  they  themselves  commit  no  errors  in  technique,  but  also  that  the 
nurses,  who  are  more  easily  embarrassed  by  their  new  surroundings,  do  not 
infringe  on  these  mles  as  the  operation  progresses. 

The  after-care  of  the  patient  will  prove  easy  or  difficult,  according  as  her 
surroundings  have  been  altered  to  the  simple  arrangement  of  a  hospital  room. 
Plain,  bare  furnishings  wiU  also  materially  relieve  the  imrse  in  maintaining 
strict  cleanliness.  The  high  narrow  hospital  bed  is  convenient,  because  it  facili- 
tates dressing  the  wound  and  feeding  and  caring  for  the  patient. 

A  small  sterilizer  on  an  alcohol  or  gas  lamp,  or  even  the  kitchen  range,  will 
serve  to  sterilize  the  cotton,  bandages,  towels,  and  the  instruments  used  in  re- 
moving dressings  each  time  just  before  use,  so  that  this  part  of  the  technique 
need  in  no  respect  be  inferior  to  that  of  the  hospital. 


CHAPTER  III. 


BACTEBIOLOGT. 

1.  Two  views  of  the  normal  vaginal  organisms.    Dtklerlein's :  as  lon^  as  the  vaginal  secretion 

remains  acid  and  contains  the  DOderloin  bacillus  there  is  no  danger  of  infection. 
Kronig's:  that  the  normal  vaginal  secretion  contains  a  number  of  different  bacteria,  which 
can  be  cultivated  under  anaerobic  conditions  only. 

2.  Natural  safeguards  aeainst  infection.    Vagina  normally  closed.    The  vaginal  secretion  is  germi- 

cidal. Law  of  Wyssakovitsch :  that  the  cells  covering  any  part  of  the  body,  so  long  as  they 
preserve  their  integrity,  protect  the  underlying  tissues.  Law  of  Metschnikoff :  wherever  the 
body  is  attacked  by  bacteria  the  polvnuclear  leucocytes  and  the  large  mononuclear  leuco- 
cytes quickly  come*  to  the  rescue  as  pliagocytes. 

3.  The  probaoilities  of  autoinfection. 

4.  Infection  by  way  of  the  bladder. 

5.  Special  consideration  of  the  different  forms  of  bacteria.   Gonococcus.   Syphilis,  no  micro-or- 

ganism yet  known  as  cause.    Tubercle  bacillus. 

6.  Suppuration.   Streptococcus  pyogenes.   Staphylococcus  pyogenes  aureus.   Staphylococcus  pyo- 

genes albus.   Staphylococcus  pyogenes  citreus. 

7.  Bacillus  aerogenes  capsulatus. 

Apart  from  the  relation  which  bacteria  bear  to  general  surgery,  they  also 
play  an  important  and  peculiar  role  in  gynecological  and  obstetrical  practice. 
Since  the  vagina  forms  one  of  the  portals  of  entry  for  bacteria,  and  since  the 
bacteria  may  thence  find  their  way  to  all  parts  of  the  genital  tract,  it  is  essen- 
tial at  the  outset  to  understand  the  conditions  favoring  their  entrance  into  the 
vagina  and  their  furtlier  progress,  as  well  as  the  natural  and  artificial  means  for 
guarding  against  infection  by  this  avenue.  Unfortunately,  it  has  not  been  pos- 
sible to  come  to  a  decision  in  regard  to  some  of  the  most  important  points  at 
issue,  and  the  results  of  the  observation  and  experiments  of  equally  trustworthy 
authorities  are  still  at  variance  with  one  another.  It  may  be  broadly  stated 
that  these  results  fall  into  two  categories — viz.,  one  going  to  show  that  as  long 
as  the  secretion  of  the  vagina  remains  acid,  as  it  normally  is,  and  contains  a 
peculiar  bacillus,  first  described  by  A.  Doderlein  and  called  the  Doderlein 
bacillus,  there  is  no  danger  of  infection.  If,  however,  the  secretion  loses 
its  acid  reaction — as,  for  example,  during  the  lochial  discharge — this  safeguard 
against  infection  is  overcome.  The  normal  vaginal  bacillus  present  during 
pregnancy  makes  way  for  cocci  in  the  lochia,  but  reappears  under  ordinary  cir- 
cumstances at  the  end  of  the  puerperium.  Doderlein  therefore  recommends  the 
use  of  douches  of  lactic  acid  during  the  lochial  discharge,  in  order  to  prevent  the 
action  of  the  normal  secretion  from  l)eing  overcome.  His  object  is  to  keep  the 
discharges  acid  in  order  to  furnish  the  conditions  most  favorable  for  the  growth 
of  the  normal  bacillus,  and  to  prevent  the  growth  of  pathogenic  micro-organ- 
isms, most  of  which,  as  is  well  known,  prefer  alkaline  media. 

Opposed  to  these  results  of  Doderlein  are  those  obtained  by  B.  Kronig  and 
others,  which  go  to  show  that  the  normal  secretions  contain  a  number  of  differ- 
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Fig.  1. — Chains  of  streptococci,  in  some  places  lying  in  single  rows,  in  other 
places  grouped  in  rows.   From  a  culture. 

Fig.  2.— Gonococci  from  pas,  lying  free  and  in  the  pus  cells.  Note  their  char- 
acteristic hiscuit  shape. 

Fig.  3. — ^Tubercle  bacilli.  They  are  long  and  slender,  straight  or  curved,  and 
stain  irregularly,  giving  one  the  impression  that  they  contain  spores.  The  blue  mnsscM 
are  the  nuclei  of  cells.   Chiefly  polymorpho-nuclear  leucocytes. 

Fig.  i. — Bacillus  coli  communis.  These  bacilli  are  short,  have  rounded 
ends,  and  are  rather  plump ;  when  very  short  they  may  be  mistaken  for  ooooi 

Fig.  5.— Staphylococcus  pyogenes  aureus.  The  cocci  occur  principally 
in  masses,  somewhat  resembling  bunches  of  grapes.  They  are  also  found  singly,  and 
may  be  seen  in  short  chains. 

Fig.  6.— Bacillus  aerogenes  capsulatus  (Welch  and  Tfuttall).  Abacillas 
of  variable  length,  occurring  in  pairs  and  surrounded  by  a  clear  capsule,  as  shown  in 
the  plate. 
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ent  Ijaeteria  which  can  be  cultivated,  however,  tinder  anaerobic  conditions  only. 
Kntnig  haa  de*>crihed  two  of  these,  both  of  them  anaerohicj  non -pathogenic 
fitrcptvK^occi.  It  h  elainied  tliat  but  few  aembic  and  faeiiltiitive  aerobic  organ- 
isnig  are  to  be  fonnd,  and  that  the  latter  prefer  acid  media^  aod,  fnrtherniore, 
tliat  tlie  vaginal  secretion j  whether  nonnal  or  not,  always  destrojfl  pyogenic 
njicro-organifiiiis  introdut*ed  into  the  vagina*  It  h  not  yet  known  what  element 
in  the  ee<*retion  acts  as  a  germicide  ;  but  whatever  it  is,  it  i^  claimed  by  Kninig 
to  lie  more  active  and  efficient  than  any  antiBeptic  applied  in  the  form  of 
doucliet!!. 

It  is  still  impossible  to  reconcile  these  contradictor)'  views.  It  seemfi,  how- 
ever, well  estab!ishe<l  that  the  portal  of  entry  afforded  by  the  female  genital 
tract  for  the  invasion  of  bacteria  is  provided  with  its  own  safegtianls  of  defense. 
It  has  h>een  pointed  out  that  the  vagina  is  normally  closed  and  is  opened  only  to 
allow  the  escjipe  of  the  uterine  contents  during  menstruation  and  parturition,  and 
during  coitus  and  vaginal  examinations.  Except  under  the  last  two  conditions 
the  natural  tendency  is  rather  to  remove  any  micro-organis^ine  already  present 
tlian  to  admit  them  from  the  outside.  The  fact  that  the  va^^na  is  usually 
cioserl  probal)ly  offers  an  obstacle  to  the  invfision  of  the  bacteria,  hut  tliis  would 
hardly  be  sufficient  unless  the  secretion  which  glues  tlie  walls  together  ie  itself 
antagonistic  to  the  bacteria,  for  the  closure  can  hardly  be  so  perfect  that  bacte- 
ria would  meet  i;*ith  an  efficient  mechanical  obstruction.  Still  this  must  he 
regarded  as  one  of  the  safeguanis,  imperfect  as  it  is.  Another  safeguard  is 
undoubtedly  the  vaginal  secretion,  which,  as  has  just  l>6en  said,  acconling  to 
Nf>nie  authorities,  acts  only  when  it  is  noftnal,  Init  according  to  others  is  equally 
effectave  even  when  it  is  pathologicah  Whatever  the  germicidal  power  of  the 
vaginal  secretion  may  be  due  to — whether  to  its  acid  reaction,  or  to  a  special 
bacterium,  or  to  several  bacteria  which  find  nutrition  peculiarly  suitable  to  their 
growth  in  the  secretion,  or  whetlier  its  action  is  purely  mechanifial  in  coating 
over  the  mucous  membrane,  in  transporting  tlie  bacteria  outward  and  hennet- 
ically  sealing  the  vagina — it  is  agreed  on  all  sides  that  the  secretiou  floes  act  as  a 
pnitection  against  the  invasion  of  the  pathogenic  bacteria.  M.  Walthard  has 
bIiowu  that  this  germicidal  power  is  not  due  to  the  mucin  present  in  the 
secretion. 

Another  safeguard  to  be  conmdered  is  the  law  of  Wit^akovitsch,  according 

U$  which  the  cells  covering  any  part  of  the  body  protect  tlie  underlying  tissue  as 

king  as  they  preserve  their  integrity.    If,  for  example,  the  outer  cells  of  the 

mncouK  memlinme  of  the  vagina  are  removed  mechanically  or  by  erosion  an 

irniK>rtant  safeguard  is  destroyetl ;  this  destruction  may  take  place  by  the  intro- 

ilni'tion  of  the  finger  or  of  instruments  in  exaniiuatioue  and  in  giving  douches^ 

In  any  enumemtiou  of  the  means  of  defence  against  bacterial  invasion  in  any 

part  of  the  body  the  law  of  Mctschnikotf  should  always  be  included,  and  no 

exception  in  this  reH])ect  is  found  in  the  female  genital  tract*    According  to 

E-  Metschnikoff,  wherever  the  body  is  attac^ke^l  hy  bacteria  the  polymorpho-nu- 

eleiir  leueot^ytes  and  the  large  mononuclear  leucocytes  (|uickly  come  to  the 

reiiciie  md  act  as  phagDCji:es* 
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ent  bacteria  which  can  lie  c«Iti%  atecl,  liowever,  under  anaembic  conditions  only. 
Kronig  liB&  described  twu  of  the&e,  l>oth  of  them  anat^robic,  noii -pathogenic 
streptocticci.  It  is  claimed  tliat  Imt  few  aerobic  and  facultati%^e  aerobic  organ- 
isms are  to  be  founds  and  that  the  latter  prefer  acid  media,  and,  fm^thermore, 
that  the  vaginal  secretion,  whetlier  normal  or  not,  alwaje  destroys  pyogenic 
iiiicro-organigmfc^  introdiiced  into  tlie  vagina.  It  is  not  yet  known  what  element 
in  the  secretion  acts  m  a  germicide ;  but  whatever  it  is,  it  is  claimed  by  KKmig 
to  be  more  active  and  efficient  than  any  antii^eptic  applied  in  the  form  of 
douches. 

It  m  still  impossible  to  reconcile  these  contradictory  views.  It  seems,  how- 
ever, well  e.^tablii^hed  that  the  portal  of  entry  afforded  by  the  female  genital 
tnict  for  tlie  invasion  of  bacteria  is  provided  with  its  own  safeguards  of  defense. 
It  hm  lieen  pouited  oot  that  the  vagina  is  normally  closed  and  is  opened  only  to 
allow  the  escape  of  the  uterine  contents  during  menstruation  and  parturition^  and 
during  coitus  and  vaginal  examinations.  Except  under  the  last  two  conditions 
the  natural  tendency  is  rather  to  remove  any  micro-organisms  already  present 
tlian  to  admit  them  from  the  outside.  The  fact  that  the  vagina  is  usually 
**io€ed  probably  offers  an  obstacle  to  the  invasion  of  the  bacteria,  but  this  would 
harvjly  be  sufficient  unless  the  secretion  which  glues  the  walls  together  is  itself 
antagonistie  to  the  bacteria^  for  the  demure  can  hardly  be  so  perfect  that  bacte- 
ria would  meet  with  an  efficient  mechanical  obstruction.  Still  this  must  be 
regarded  as  one  of  the  etifeguards,  imperfect  as  it  is.  Another  safeguard  is 
tmdoabtedly  the  vaginal  secretion,  which,  as  has  just  l>een  md,  according  to 
si>me  authorities^  acts  only  when  it  is  normal,  but  according  to  others  is  equally 
effective  even  when  it  is  pathologiciih  Whatever  the  germicidal  power  of  the 
vaginal  iecretion  may  be  due  to— whether  to  its  acid  reaction^  or  to  a  special 
littcterium^  or  to  several  bacteria  which  find  nutrition  peciiliarly  suitable  to  their 
growth  in  the  secretion,  or  whether  its  action  is  purely  mechauicml  in  coating 
over  the  mucous  membrane,  in  transporting  the  Ijat^teria  outward  and  hermet- 
ically sealing  the  vagina — it  is  agreetl  on  all  sides  that  the  secretion  does  act  as  a 
protection  against  tlie  invasion  of  the  pathogenic  bacteria.  M.  Walthard  haa 
shown  that  this  germicidal  power  is  not  ilue  to  the  mucin  present  in  the 
§ecretion. 

Another  safeguard  to  lie  considered  is  the  law  of  Wissakovitsch,  according 
to  which  the  cells  covering  any  part  of  the  Imtly  protect  the  underMng  tissue  m 
]mg  m  they  preserve  their  integrity.  If^  for  eieample,  the  outer  cells  of  the 
ftiti<*ous  meml>nine  of  the  vagina  are  removed  median  it^ally  or  by  erosion  an 
imiiortant  safeguard  is  destniyed ;  this  destruction  may  take  jdace  by  the  intro- 
duction of  the  finger  or  of  instruments  in  exanunations  and  in  giving  douches. 
In  any  ennmeration  of  the  means  of  defense  against  bacterial  invasion  in  any 
jmrt  of  the  body  the  law  of  Metschnikoff  should  always  be  included,  and  no 
ex(*eptiou  in  this  resj^ect  is  found  in  the  female  genital  tract.  According  to 
E,  Metschnikoff^  wherever  the  body  is  attacke^l  by  bacteria  the  polymorpho-nu- 
elmr  leucocytes  and  the  large  monotmclear  leucocytes  quickly  come  t^  the 
wtme  and  act  as  phagocytes. 
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K.  Menge  Bums  up  the  means  of  defense  and  the  circumstances  which 
weaken  these  and  make  infection  possible  as  follows : 

"  The  normal  conditions  warding  off  the  invasion  of  pathogenic  bacteria  are 
the  various  harmless  bacteria  and  their  products,  the  acid  reaction,  the  secretion 
from  the  tissues,  the  leucocytes,  and  the  insufficiency  of  oxygen.  These  safe- 
guards are  diminished  in  the  newborn,  and  in  the  adult  during  menstruation, 
also  where  there  is  a  superabundant  secretion  from  the  cervix  and  body  of  the 
uterus,  or  from  the  cervix  alone,  and  at  the  climacteric.  Infection  is  also  apt  to 
take  place  where  the  vulva  gapes  wide  open  and  the  vagina  is  everted." 

If  the  safeguards  are  overcome  in  any  way  and  infection  takes  place,  the 
question  arises  whether  this  is  due  necessarily  to  bacteria  introduced  from  with- 
out, or  whether  the  bacteria  have  been  lying  in  wait  in  the  genital  tract  for  an 
opportunity  to  attack  the  tissues.  In  regard  to  this  important  point  opinion 
seems  also  to  be  divided.  G.  Winter  finds  micro-organisms,  which  may  be 
pathogenic,  constantly  present  in  the  lower  part  of  the  cervix  in  pregnant  as 
well  as  in  non-pregnant  women.  The  wider  the  opening  of  the  os,  the  farther 
up  the  organisms  are  found.  The  upper  part  of  the  cer\dx  is  free  from  micro- 
organisms. M.  Walthard  finds  that  the  genital  canal  of  unexamined  pregnant 
women  may  be  divided  in  this  respect  into  the  portions  lying  externally  and 
more  or  less  in  communication  with  the  outside,  on  the  one  hand,  and  those 
portions  which  are  better  protected,  on  the  other.  Bacteria  are  constantly 
present  all  the  way  from  the  vestibule  to  the  upper  part  of  the  cervical  canal, 
the  uterus  and  tubes  being  free.  He  thinks  the  uterine  cavity  is  protected  by 
the  mucus  in  the  cervix.  In  the  portions  of  the  canal  where  the  bacteria  are 
normally  found  the  number  is  small  at  the  beginning  of  labor  and  larger  at 
the  close ;  and  in  pregnancy,  parturition,  and  the  puerperium  the  streptococcus, 
staphylococcus,  gonococcus,  and  colon  bacillus  are  often  present.  In  twenty- 
seven  cases  out  of  a  hundred,  streptococci  were  found  which  were  nonpatho- 
genic, it  is  true,  but  which  he  thinks  might  have  become  virulent. 

Fr.  Vahle  finds  pathogenic  bacteria  present  oftener  than  the  staphy- 
lococcus aureus  or  albus.  The  number  and  \dnilence  of  the  organ- 
isms are  variable.  It  seems  therefore  probable  that  pathogenic  bacteria  are 
sometimes  present  in  the  genital  tract,  and  under  these  conditions  it  requires 
only  a  transitory  weakening  of  the  normal  safeguards  to  bring  about  an  infec- 
tion. It  does  not  seem  impossible,  therefore,  that  autoinfection  may  take  place ; 
but  where  infection  occurs  it  is  most  likely  that  the  bacteria  are  introduced  by 
manipulation  of  some  kind  shortly  before  the  symptoms  appear ;  for,  after  all, 
the  pathogenic  bacteria  probably  do  not  lie  dormant  in  the  genital  tract  for 
any  great  length  of  time. 

The  significance  of  the  presence  of  pathogenic  bacteria  varies  according  to 
the  species  found,  for  this  fact  determines  whether  in  case  of  invasion  the 
process  will  remain  purely  local  and  insignificant,  or  will  spread  to  other  parts 
and  60  cause  a  general  infection.  If  the  staphylococci  alone  are  present, 
especially  the  comparatively  harmless  citreus,  albus,  or  epidermidis 
albus,  the  danger  to  the  health  of  the  patient  is  much  less  than  in  the  case 
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of  the  streptococcus  which  tends  to  produce  a'general  infection.  If  g  o  n  o  - 
c  o  c  c  i  are  found  in  the  vagina  the  danger  of  an  infection  of  the  Fallopian  tubes 
becomes  imminent.  In  view  of  the  proximity  of  the  anus,  the  colonbacillus 
is  frequently  found,  but  its  presence  has  little  significance.  The  finding  of  an 
organism  which  retains  its  stain  by  Grabbett's  method  should  not  lead  to  a 
diagnosis  of  tul>erculosis  without  other  tests,  for  the  smegma  bacillus 
also  holds  this  stain,  and  is  in  so  far  indistinguishable  from  the  tuber.cle 
bacillus.  Wertheim  considers  that  a  cover-glass  preparation  made  and 
examined  during  the  course  of  an  abdominal  operation  is  sufficient  for  the 
prognosis,  and  enables  one  to  determine  whether  drainage  should  be  used  or 
not.  lie  recommends  drainage  on  the  basis  of  such  an  examination  only  where 
streptococci  or  the  staphylococci  are  found.  Processes  caused  by  the  gonococ- 
cus,  on  the  other  hand,  do  not  require  drainage,  since  this  organism  causes  at 
most  only  a  local  peritonitis,  and  never  general  sepsis. 

In  my  own  clinic  drainage  is  rarely  ever  employed,  and  its  use  is  uninflu- 
enced by  the  character  of  the  organisms  found  during  the  operation. 

Besides  the  easy  means  of  ingress  formed  by  the  vagina  for  micro-organisms, 
the  female  bladder  is  an  easier  avenue  of  entrance  than  the  male  bladder  on 
account  of  its  shorter  urethra.  Infection  of  the  bladder  usually  takes  place 
through  the  introduction  of  the  bacteria  upon  unsterilized  instruments  or  upon 
instruments  contaminated  during  their  introduction  into  the  bladder  by  the 
bacteria  at  the  vaginal  outlet.  The  micro-organisms  may  find  their  way  from 
the  bladder  up  the  ureters  to  the  kidneys,  or  they  may  be  conveyed  to  the 
kidneys  and  other  parts  of  the  body  by  the  blood  current,  leaving  the  ureters 
unaffected.  In  the  latter  mode  of  spreading  the  smallest  lesion  or  erosion  of 
the  wall  of  the  bladder  may  aflFord  the  opportunity  for  the  bacterial  invasion. 
It  is  not  always  apparent  why  infection  sometimes  becomes  general  and  some- 
times remains  local.  The  bacteria  may  attack  the  walls  of  the  bladder  imme- 
diately, or  they  may  first  cause  an  ammoniacal  fermentation  of  the  urine. 
According  to  Noel  Halle,  the  organisms  most  often  concerned  are  the 
bacillus  coli  communis,  the  urobacillus  liquefaciens  sep- 
tic u  s ,  the  tubercle  bacillus,  and  certain  other  bacilli  and  cocci. 
The  pus  cocci  are  also  found,  but  not  as  frequently  as  other  organisms. 

The  colon  l)acillus  attacks  the  walls  of  the  bladder  immediately,  without 
first  causing  fermentation  of  the  urine.  The  colon  bacillus,  the  pus  cocci,  and 
the  urol)acillus  liquefaciens  are  not  as  prone  to  travel  up  the  ureters  ss  they 
are  to  l)e  taken  up  by  the  blood  current  and  form  emlx)lic  foci  in  the  kidneys 
and  other  organs. 

Pathogenic  Bacteria  met  with  in  Gynecoi/x>ical  Practice. 

Oonorrhea. — According  to  E.  Wertheim,  gonorrhea  is  the  most  frequent 
cause  of  suppuration  met  with  in  gynecological  practice.  It  is  caused  by  a 
specific  organism,  and  hence  can  be  contracted  only  by  direct  or  indirect  con- 
tact with  a  gonorrheal  discharge.    According  to  Cahen-Brach,  in  children  indi- 
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Fig.  1. — Chains  of  streptococci,  in  some  places  lying  in  single  rows,  in  othor 
places  grouped  in  rows.   From  a  culture. 

Fig.  2.— Gonococci  from  pus,  lying  free  and  in  the  pus  cells.  Note  their  char- 
acteristic biscuit  shape. 

Fig.  3. — ubercle  bacilli.  They  are  long  and  slender,  straight  or  curved,  and 
stain  irrog^larly,  giving  one  the  impression  that  they  contain  spores.  The  blue  masses 
are  the  nuclei  of  cells.   Chiefly  polymorpho-nuclear  leucocytes. 

Fig.  4. — Bacillus  coli  communis.  These  bacilli  are  short,  have  rounded 
ends,  and  are  rather  plump ;  when  very  short  they  may  be  mistaken  for  oooci. 

Fig.  5. — Staphylococcus  pyogenes  aureus.  The  cocci  occur  principally 
in  masses,  somewhat  resembling  bunches  of  grapes.  They  are  also  found  singly,  and 
may  be  seen  in  short  cliains. 

Fig.  6. — Bacillus  aerogenes  capsnlatus  (Welch  and  Nuttall).  Abadllus 
of  variable  length,  occurring  in  pairs  and  surrounded  by  a  clear  capsule,  as  shown  in 
the  plate. 
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agar  at  about  40®  or  45®  C.  This  mixture  is  then  allowed  to  solidify  in  an 
oblique  position  in  the  tube.  The  growth  is  particularly  abundant  in  the  absence 
of  oxygen,  as  in  Biichner's  pyrogallic  acid  and  potassium  hydrate  method. 
Superficial  colonies  are  described  as  having  a  compact  center  with  a  very  deli- 
cate, transparent,  finely  granular  zone  with  projections,  like  peninsulas  on  a 
map.  Deeper  colonies  have  a  solid,  clumpy  appearance,  but  with  a  sharp,  regu- 
lar contour. 

Wertheim,  contrary  to  the  experience  of  others,  succeeded  in  getting  a  scanty 
growth  of  the  gonococcus  upon  ordinary  agar  and  upon  glycerin  agar ;  he  also 
succeeded  in  getting  the  organism  to  grow  and  produce  inflammation  in  the 
peritoneum  of  animals;  white  mice  were  found  to  be  especially  adapted  to 
this  experiment.  The  process  always  remains  local,  and  does  not  lead  to 
general  peritonitis ;  it  goes  on,  in  other  words,  just  as  it  does  in  the  human 
peritoneum. 

E.  Wertheim's  method  as  above  described  is  the  one  most  usually  employed, 
but  various  other  special  media  have  been  recommended.  Abel  recommends 
smearing  the  surface  of  an  oblique  agar  tube  with  blood  serum  in  the  manner 
employed  by  Pfeiffer  for  cultivating  the  influenza  bacillus.  Glion  and  Schlagen- 
haufer  also  obtained  results  in  this  way,  and  by  the  use  of  one  part  of  urine 
to  two  of  agar.  Blood  serum  and  urine  in  the  proportions  of  tw  o  to  one  have 
also  been  employed,  and  urine  in  various  proportions  to  agar.  Dr.  Simon  Flex- 
ner  has  cultivated  the  organism  upon  a  medium  prepared  from  the  embryos  of 
hogs. 

Probably  the  most  satisfactory  medium  is  the  one  recently  recommended  by 
Young  and  Hagner.    It  is  as  follows : 

Collect  acid  urine  containing  0*5  per  cent  or  more  of  albumin,  allowing  it  to 
decompose.  Boil  the  urine  until  a  large  albuminous  precipitate  falls,  then  filter. 
The  filtered  urine  should  be  clear. 

Boil  the  urine  again,  and  add  1*8  per  cent  agar,  0*3  per  cent  beef  extract,  0*5 
per  cent  sodium  chloride,  and  1  per  cent  peptone ;  render  neutral  or  slightly 
acid,  and  after  cooling  to  60®  C.  (140®  F.),  clear  up  with  one  or  two  eggs.  In 
short,  adopt  the  same  procedure  as  in  making  simple  agar,  merely  substituting 
the  boiled  and  filtered  albuminous  urine  for  water.  When  the  medium  is 
ready  for  use,  it  is  clear,  neutral,  or  slightly  alkaline,  and  may  be  treated  as 
ordinary  agar,  being  subsequently  slanted  or  plated.  On  this  albumen-urine- 
agar  the  gonococcus  appears  as  small,  round,  elevated,  grayish -white,  semi- 
translucent  colonies  visible  in  from  thirty-six  to  forty-eight  hours.  The 
virtue  of  this  medium  is  probably  due  to  albumin  which  is  not  coagulated  by 
heat. 

Syphilif. — No  micro-organism  has  as  yet  been  shown  to  be  the  cause  of  syph- 
ilis. A  bacillus  described  by  Lustgarten  is  in  all  probability  not  the  cause.  The 
disease  is  specific  and  infectious,  and  is  conveyed,  like  gonorrhea,  by  impure 
coitus  and  by  contact  with  articles  that  have  been  contaminated  with  the  virus 
of  a  syphilitic  person.  Owing  to  the  obscurity  of  the  etiology,  the  subject 
hardly  belongs  as  yet  to  the  domain  of  bacteriology. 
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ent  bacteria  whicli  can  be  cultivated,  however,  under  anaerobic  conditione  only. 
Kroiiig  hm  described  two  of  tliese,  I)otb  of  tliem  anaerobic,  iion -pathogenic 
fitreptocot^ei.  It  is  claimed  that  bat  few  aerobic  and  facultative  aerobic  organ - 
mm  are  to  Irie  found,  and  that  the  latter  prefer  acid  media,  and,  furtheriuorej 
that  the  vaginal  jseeretioDj  whether  normal  or  not,  always  detitroya  pyogenic 
iiiicru-organi8ni8  introduced  into  the  vagina.  It  k  not  yet  known  what  element 
in  the  secretion  act^  as  a  germicide  ;  but  whatever  it  it  is  claimed  by  Krunig 
to  be  more  active  and  efficient  than  any  antiseptic  applied  in  the  form  of 
doiic!ie«. 

It  is  still  impossiljle  to  reconcile  these  contradictory  \iews.  It  seems,  how- 
ever, well  ei^tabliihed  that  the  portal  of  entry  afforded  by  the  female  genital 
tract  for  the  invasion  of  bacteria  k  proviiled  with  its  own  eafegtiarda  of  defense. 
It  has  tieen  pointed  out  that  the  vagina  is  normally  closed  and  is  opened  only  to 
allow  the  esc^ape  of  the  uterine  contents  duritig  menstruation  and  parturition,  and 
during  coitus  and  vaginal  examinations.  Except  under  the  last  two  conditions 
the  natural  tendency  is  rather  to  remove  any  micro-organisms  already  pregent 
than  to  admit  them  from  the  outside.  The  fact  that  the  vt^ina  is  usually 
closed  probably  offers  an  ohstacle  to  the  invasion  of  the  bacteria,  but  this  would 
liardly  be  sufficient  unle^  the  secretion  which  ghies  the  walls  together  is  itself 
antagonistic  to  the  bacteria,  for  the  closure  can  hardly  be  so  perfect  that  bacte* 
ria  would  meet  with  an  efficient  mechanicjil  obstructioiK  Still  this  must  l>e 
reganled  as  one  of  the  safeguards,  imperfect  as  it  is.  Another  safeguard  is 
uiidoobtedly  the  vaginal  secretion,  which,  as  has  juBt  l>een  s?aid,  at^cording  to 
H>me  authorities,  acts  only  when  it  is  normal,  ljut  according  to  others  is  equally 
effective  even  when  it  is  pathologicah  Whatever  the  germicidal  power  of  the 
vaginal  secretion  may  be  due  to — -wli ether  to  its  acid  reaction,  or  to  a  special 
liacterium,  or  to  several  bacteria  which  tind  nutrition  peculiarly  suitable  to  their 
growth  in  the  secretion,  or  whether  its  action  is  purely  mechanical  iu  coating 
over  the  mucous  membrane,  in  transporting  the  bacteria  outward  and  hennet- 
ieally  sealing  the  v*igina— it  is  agreed  on  all  sides  tliat  the  secretion  does  act  as  a 
protection  against  the  invasion  of  tlie  pathogenic  I>acteria.  M.  Waltbard  lias 
cilutwn  that  this  gorniicidal  power  m  not  due  to  the  mucin  present  in  the 
iiecretion. 

Another  safeguard  to  he  considered  is  the  law  of  Wismkovit^ch,  according 
to  which  the  cells  covering  any  part  of  tlie  budy  protect  the  underlying  tissue  aa 
long  aa  they  preserve  their  integrity-  If,  for  example,  the  outer  cells  of  the 
mucous  memltrane  of  the  vagina  are  removed  meclianically  or  hy  erosion  an 
important  safeguard  is  destroyed ;  this  destruction  may  take  place  by  the  intro- 
dnctioD  of  the  finger  or  of  instruments  in  examinations  and  in  giving  douches. 
In  any  enumeration  of  tlie  means  of  defenne  against  bacterial  invasion  in  any 
|mrt  of  the  l>ody  the  law  of  Metschnikoff  slitmld  always  be  included,  and  no 
exception  in  this  respect  is  found  iu  the  female  genital  tract.  Acconiing  to 
£  Metsehnikoff,  wherever  the  body  is  attacked  by  hacteria  the  polyraorpho-nu- 
clcar  lencocytei?  and  the  large  mononuclear  leucocytes  quickly  come  to  the 
tBsctie  and  act  as  phagocytes. 
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Fig.  L — Chains  of  streptooooci,  in  some  places  lying  in  single  rowi,  in  other 
places  grouped  in  rows.   From  a  culture, 

Fio.  12.— Gonococci  from  pus,  lying  free  and  in  the  pus  cells.  Note  their  char- 
acteristic biscuit  shape. 

Fia.  S. — ^Tubercle  bacilli.  They  are  long  and  slender,  straight  or  curved,  and 
stain  irregularly,  giving  one  the  impression  that  they  contain  spores.  The  blue  masses 
are  the  nuclei  of  cells.   Chiefly  polymorpho-nuclear  leucocytes. 

Fia.  4. — Bacillus  coli  communis.  These  bacilli  are  short,  have  rounded 
ends,  and  are  rather  plump ;  when  very  short  they  may  be  mistaken  for  coocL 

FiQ.  5.— Staphylococcus  pyogenes  aureus.  The  cocci  occur  piinoipally 
in  masses,  somewhat  resembling  bunches  of  grapes.  They  are  also  found  singly,  and 
may  be  seen  in  short  chains. 

Fio.  6. — Bacillus  aerogenes  capsnlatus  (Welch  and  NuttaU).  Abadllus 
of  variable  length,  occurring  in  pairs  and  surrounded  by  a  clear  capsule,  as  shown  in 
the  plate. 
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best  at  a  temperature  of  S^""  to  37*"  C.  (OS""  to  99''  F.) ;  but  it  will  grow  at  the 
ordinary  temperature  of  a  room. 

On  agar  slants  it  appears  at  the  end  of  twenty-four  hours  as  a  pale,  whitish 
moist  growth ;  sometimes  a  few  gas  bubbles  are  seen  in  the  substance  of  the 
agar.  In  tubes  containing  one  per  cent  of  glucose  or  lactose  agar,  which  have 
l>een  melted  and  inoculated  after  cooling  to  40°  C,  there  is  an  abundant  growth 
at  the  end  of  twenty-four  hours,  fonning  numerous  fine  white  colonies,  and  the 
media  are  split  up  by  an  abundant  formation  of  gas.  Bouillon  cultures  show 
clouding  at  the  end  of  twenty-four  hours  and  a  few  gas  bubbles  on  the  surface, 
but  after  forty-eight  hours  the  liquid  clears  and  the  growth  sinks  to  the  bottom ; 
if  sugar  be  added  to  the  bouillon,  the  gas  production  is  much  more  marked. 
Litmus  milk  is  coagulated  and  acidified  after  forty-eight  hours.  In  gelatin 
there  is  softening  along  the  line  of  puncture  after  from  five  to  six  days,  and  the 
growth  sinks  to  the  bottom,  but  there  is  no  general  liquefaction  of  the  media. 
On  potato  there  is  a  faint  white  growth  after  forty-eight  hours.  Blood  serum 
is  not  liquefied,  but  spores  are  found  after  twenty-four  hours. 

If  inoculated  subcutaneously  it  is  pathogenic  for  mice,  guinea-pigs,  rabbits, 
and  pigeons,  the  animal  dying  in  from  twenty-four  to  forty-eight  hours  with  an 
enormous  development  of  gas  around  the  site  of  inoculation.  If  it  is  injected 
into  the  circulation  it  is  rarely  fatal ;  if,  however,  the  animal  is  killed  soon  after 
receiving  the  injection  and  left  in  a  warm  place  for  ten  or  twelve  hours,  there 
will  be  an  enormous  development  of  gas  throughout  the  tissues,  which  bums 
when  brought  into  contact  with  a  Ught. 

Dr.  B.  B.  Lanier,  in  1897,  described  a  gas  bacillus  very  like  this  one,  agree- 
ing with  it  in  every  particular,  except  growth  in  the  presence  of  oxygen;  it 
is  found  in  the  same  class  of  cases.  lie  calls  the  new  orgiinism  the  bacillus 
aerogenes  capsulatus  II. 
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ent  haeteria  which  can  he  cultivftted,  however,  under  anaerobic  conditionB  only, 
KrtVnii;^  lim  deecrit»ed  two  of  the^,  Ijotli  of  t!iem  anaerohic,  non-]>athogeuie 
fitreptoccK*ei,  It  is  elaiinal  that  but  few  a(^rol>ic  and  facultative  acirobic  organ- 
isms are  to  be  foiindj  and  that  the  latter  pref<^r  acid  media,  and,  furthermore, 
that  tlie  vaginal  eeeretion,  whether  normal  or  not,  always  destroys  pyogenic 
iiiicro-orgauiisni!*  iutrodiiced  mto  the  vagina.  It  is  not  yet  known  what  element 
in  the  ^♦eretion  act^s  m  a  germicide ;  but  whatever  it  it  is  claimed  by  Kronig 
to  l>e  more  active  and  etHcient  than  any  antiseptic  applied  in  the  form  of 
douelies. 

It  lA  still  impossible  to  reconcile  these  contradictory  views.  It  seems,  how- 
eirer,  well  establiifihed  that  the  portal  of  entry  afforded  by  the  female  genital 
tmct  for  the  iuvasioii  *if  bacteria  is  provided  with  its  own  safegnards  of  defense. 
It  l»een  pointed  ont  that  tlie  vagina  is  nommlly  closed  and  is  opened  only  to 
allow  tlie  escape  of  the  uterine  contents  during  menstruation  and  parturition^  and 
during  coitus  and  vaginal  examinations.  Except  under  tlie  last  two  conditions 
the  natural  tendency  is  rather  to  remove  any  micro-organisms  already  present 
tlian  to  admit  them  from  the  outside.  The  fact  that  the  vagina  is  usually 
cloeed  probably  offers  mi  obstacle  to  the  invasion  of  the  bacteria,  but  this  would 
liardly  be  enfficient  unless  the  secretion  which  glues  the  walk  together  is  itself 
antagunistic  to  the  bacteria,  for  the  closure  can  hardJy  be  so  perfect  that  bacte* 
rtii  would  meet  with  an  efficient  nieclianical  obstruction.  Still  tliis  must  be 
regarded  as  one  of  the  safeguards,  imperfect  as  it  is,  Anotlier  safeguard  is 
undoubtedly  the  vaginal  secretion^  which,  as  has  just  been  stiid^  according  to 
^yme  authorities,  acts  only  when  it  is  nt»rm^^l»  but  according  to  others  is  equally 
effective  even  when  it  is  pathological.  Whatever  the  germicidal  |>ower  of  the 
v^nal  secretion  may  be  due  to— whether  U)  its  acid  reaction,  or  to  a  special 
haeterium,  or  to  several  bacteria  winch  iind  nutrition  peculiarly  suitable  to  their 
ly^rowth  in  tlie  secretion,  or  whether  its  action  is  pnrely  mechanical  in  coating 
aver  the  nmcous  membrane,  in  transporting  tlie  bacteria  outwarf  and  liennet- 
icmlly  sealing  the  vagina — it  is  agreed  on  all  sides  that  tlie  secretion  does  act  as  a 
protec*tion  against  the  invasion  of  the  patliogenic  bacteria.  M.  Walthani  has 
eliown  that  this  germicidal  power  is  not  due  to  the  mucin  present  in  the 
i$eeretion. 

Another  safegnard  to  be  consideretl  is  the  law  of  Wissakovitsch,  according 
to  wliicli  the  cells  covering  any  part  of  the  Inxly  protect  the  utiderlying  tissue  as 
long  m  they  preserve  their  integrity.  If,  for  example,  the  outer  cells  of  tlie 
mncons  membrane  of  the  vagina  are  removed  meclianically  or  by  erosion  an 
]tn|»ortant  safeguard  is  destroyed;  this  destruction  may  take  place  by  the  intro- 
duction of  the  linger  or  of  inetniments  in  examinations  and  in  giving  douches. 
In  any  enuTtieration  of  the  means  of  defense  against  bacterial  invasion  in  any 
part  of  the  IxKiy  the  law  of  Metsclmikoff  sliould  always  be  includetl,  and  no 
exception  in  this  respect  is  found  in  the  female  genital  tract*  According  to 
E,  Metsehnikoff,  wherever  the  bo<ly  is  attacked  by  l>acteria  the  polymorpho-nu- 
elear  leucocytes  and  the  large  mononuclear  leucocytes  cjuickly  come  to  the 

meue  and  act  as  phagocytes, 
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K.  Menge  sums  up  the  means  of  defense  and  the  circumstances  wliich 
weaken  these  and  make  infection  possihle  as  follows : 

"  The  normal  conditions  warding  off  the  invasion  of  pathogenic  bacteria  are 
the  various  harmless  bacteria  and  their  products,  the  acid  reaction,  the  secretion 
from  the  tissues,  the  leucocytes,  and  the  insufficiency  of  oxygen.  These  safe- 
guards are  diminished  in  the  newborn,  and  in  the  adult  during  menstruation, 
also  where  there  is  a  superabundant  secretion  from  the  cervix  and  body  of  the 
uterus,  or  from  the  cervix  alone,  and  at  the  climacteric.  Infection  is  also  apt  to 
take  place  where  the  vulva  gapes  wide  open  and  the  vagina  is  everted." 

If  the  safeguards  are  overcome  in  any  way  and  infection  takes  place,  the 
question  arises  whether  this  is  due  necessarily  to  bacteria  introduced  from  with- 
out, or  whether  the  bacteria  have  been  lying  in  wait  in  the  genital  tract  for  an 
opportunity  to  attack  the  tissues.  In  regard  to  this  important  point  opinion 
seems  also  to  be  divided.  G.  Winter  finds  micro-organisms,  which  may  be 
pathogenic,  constantly  present  in  the  lower  part  of  the  cervix  in  pregnant  as 
well  as  in  non-pregnant  women.  The  wider  the  opening  of  the  os,  the  farther 
up  the  organisms  are  found.  The  upper  part  of  the  cervix  is  free  from  micro- 
organisms. M.  Walthard  finds  that  the  genital  canal  of  unexamined  pregnant 
women  may  be  divided  in  this  respect  into  the  portions  lying  externally  and 
more  or  less  in  communication  with  the  outside,  on  the  one  hand,  and  those 
portions  which  are  better  protected,  on  the  other.  Bacteria  are  constantly 
present  all  the  way  from  the  vestibule  to  the  upper  part  of  the  cervical  canal, 
the  uterus  and  tubes  being  free.  He  thinks  the  uterine  cavity  is  protected  by 
the  mucus  in  the  cervix.  In  the  portions  of  the  canal  where  the  bacteria  are 
normally  found  the  number  is  small  at  the  beginning  of  labor  and  larger  at 
the  close ;  and  in  pregnancy,  parturition,  and  the  puerperium  the  streptococcus, 
staphylococcus,  gonococcus,  and  colon  bacillus  are  often  present.  In  twenty- 
seven  cases  out  of  a  hundred,  streptococci  were  found  which  were  nonpatho- 
genic, it  is  true,  but  which  he  thinks  might  have  become  virulent. 

Fr.  Vahle  finds  pathogenic  bacteria  present  oftener  than  the  staphy- 
lococcus aureus  or  alb  us.  The  number  and  Wrulence  of  the  organ- 
isms are  variable.  It  seems  therefore  probable  that  pathogenic  bacteria  are 
sometimes  present  in  the  genital  tract,  and  under  these  conditions  it  requires 
only  a  transitory  weakening  of  the  normal  safeguards  to  bring  about  an  infec- 
tion. It  does  not  seem  impossible,  therefore,  that  autoinfection  may  take  place ; 
but  where  infection  occurs  it  is  most  likely  that  the  bacteria  are  introduced  by 
manipulation  of  some  kind  shortly  before  the  symptoms  appear ;  for,  after  all, 
the  pathogenic  bacteria  probably  do  not  lie  dormant  in  the  genital  tract  for 
any  great  length  of  time. 

The  significance  of  the  presence  of  pathogenic  bacteria  varies  according  to 
the  species  found,  for  this  fact  determines  whether  in  case  of  invasion  the 
process  will  remain  purely  local  and  insignificant,  or  will  spread  to  other  parts 
and  so  cause  a  general  infection.  If  the  staphylococci  alone  are  present, 
especially  the  comparatively  harmless  citreus,  alb  us,  or  epidermidis 
alb  us,  the  danger  to  the  health  of  the  patient  is  much  less  than  in  the  case 
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of  the  streptococcus  wliicli  tends  to  produce  a'general  infection.  If  g  o  n  o  - 
cocci  are  found  in  the  vagina  the  danger  of  an  infection  of  the  Fallopian  tubes 
becomes  imminent.  In  view  of  the  proximity  of  the  anus,  the  colonbacillus 
is  frequently  found,  but  its  presence  has  little  significance.  The  finding  of  an 
organism  which  retains  its  stain  by  Grabbett's  method  should  not  lead  to  a 
diagnosis  of  tuberculosis  without  other  tests,  for  the  smegma  bacillus 
also  holds  this  stain,  and  is  in  so  far  indistinguishable  from  the  tuber.cle 
bacillus.  Wertheim  considers  that  a  cover-glass  preparation  made  and 
examined  during  the  course  of  an  abdominal  operation  is  sufiicient  for  the 
prognosis,  and  enables  one  to  determine  whether  drainage  should  be  used  or 
not.  He  recommends  drainage  on  the  basis  of  such  an  examination  only  where 
streptococci  or  the  staphylococci  are  found.  Processes  caused  by  the  gonococ- 
cus,  on  the  other  hand,  do  not  require  drainage,  since  this  organism  causes  at 
most  only  a  local  peritonitis,  and  never  general  sepsis. 

In  my  own  clinic  drainage  is  rarely  ever  employed,  and  its  use  is  uninflu- 
enced by  the  character  of  the  organisms  found  during  the  operation. 

Besides  the  easy  means  of  ingress  formed  by  the  vagina  for  micro-organisms, 
the  female  bladder  is  an  easier  avenue  of  entrance  than  the  male  bladder  on 
account  of  its  shorter  urethra.  Infection  of  the  bladder  usually  takes  place 
through  the  introduction  of  the  bacteria  upon  unsterilized  instruments  or  upon 
instruments  contaminated  during  their  introduction  into  the  bladder  by  the 
bacteria  at  the  vaginal  outlet.  The  micro-organisms  may  find  their  way  from 
the  bladder  up  the  ureters  to  the  kidneys,  or  they  may  be  conveyed  to  the 
kidneys  and  other  parts  of  the  body  by  the  blood  current,  leaving  the  ureters 
unaffected.  In  the  latter  mode  of  spreading  the  smallest  lesion  or  erosion  of 
the  wall  of  the  bladder  may  afford  the  opportunity  for  the  bacterial  invasion. 
It  is  not  always  apparent  why  infection  sometimes  becomes  general  and  some- 
times remains  local.  The  bacteria  may  attack  the  walls  of  the  bladder  imme- 
diately, or  they  may  first  cause  an  ammoniacal  fermentation  of  the  urine. 
According  to  Noel  Halle,  the  organisms  most  often  concerned  are  the 
bacillus  coli  communis,  the  urobacillus  liquefaciens  sep- 
tic u  s ,  the  tubercle  bacillus,  and  certain  other  bacilli  and  cocci. 
The  pus  cocci  are  also  found,  but  not  as  frequently  as  other  organisms. 

Tlie  colon  bacillus  attacks  the  walls  of  the  bladder  immediately,  without 
first  causing  fermentation  of  the  urine.  The  colon  bacillus,  the  pus  cocci,  and 
the  urol)acillus  liquefaciens  are  not  as  prone  to  travel  up  the  ureters  as  they 
are  to  be  taken  up  by  the  blood  current  and  form  embolic  foci  in  the  kidneys 
and  other  organs. 

Pathogenic  Bacteria  met  with  in  Gynecoixx>ical  Practice. 

Oonorrhea. — According  to  E.  Wertheim,  gonorrhea  is  the  most  frequent 
cause  of  suppuration  met  with  in  gynecological  practice.  It  is  caused  by  a 
specific  organism,  and  hence  can  be  contracted  only  by  direct  or  indirect  con- 
tact with  a  gonorrheal  discharge.    According  to  Cahen-Brach,  in  children  indi- 
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Fig.  L — Chains  of  streptooooci,  in  some  places  lying  in  BiQ|^row%  in  other 
places  grouped  in  rows.   From  a  culture, 

FiO.  2.— Q-onooocoi  from  pus,  lying  free  and  in  the  pus  cells.  Note  their  char- 
acteristic biscuit  shapa 

Fia.  3. — ^T ubercle  bacilli.  They  are  long  and  slender,  straight  or  curred,  and 
stain  irregularly,  giving  one  the  impression  that  they  contain  spores.  The  blue  masses 
are  the  nuclei  of  cells.   Chiefly  polymorpho-nuclear  leucocytes. 

Fio.  4. — Bacillus  coli  communis.  These  bacilli  are  short,  have  rounded 
ends,  and  are  rather  plump ;  when  very  short  they  may  be  mistaken  for  ooooL 

Fig.  5.— Staphylococcus  pyogenes  aureus.  The  cocci  occur  principally 
in  masses,  somewhat  resembling  bunches  of  grapes.  They  are  also  found  singly,  and 
may  be  seen  in  short  chains. 

Fig.  6. — Bacillus  aerogenes  capsnlatus  (Welch  and  Nuttall).  Abacillus 
of  variable  length,  occurring  in  pairs  and  surrounded  by  a  dear  capsule,  as  shown  in 
the  plate. 
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616  has  been  detached  from  the  fibrous  fascia  overlying  the  rectus  as  far  forward 
as  the  dissection  could  be  carried. 

Fig.  16.  The  deepest  of  the  three  muscular  layers  forming  the  abdominal 
walls  are  formed  by  the  right  and  left  transverse  muscles,  whose  fibers  run  hori- 
zontally, and  parallel  to  the  short  axis  of  the  body.    The  external  and  internal 

External  oblique 

I  RectuH  abdominalis 

!     Internal  oblique 

:  Lineaalba 


Fio.  17. 


oblique  muscles  have  been  reflected,  the  external  being  turned  up  and  the 
internal  divided  and  turned  both  up  and  down  on  the  margins  of  the  ribs  and 
Poupart's  ligament. 

The  left  rectus  muscle  is  exposed  with  its  pyramidal  muscle  below,  and  on 
the  right  the  rectus  has  been  divided  in  the  middle,  showing  the  transversalis 
fascia,  which  forms  its  sheath  posteriorly,  extending  from  the  margin  of  the  ribs 
down  to  the  semilunar  fold  of  Douglas,  which  lies  at  a  point  about  8  centi- 
meters below  the  umbilicus.  Below  this  point  the  thin  tissue  allows  the  convo- 
lutions of  the  intestines  to  be  seen  through  the  fascia  and  ])eritoneum.  The 


Ext.  obi.  Ant.  lamella.   Sheath  of  rectus. 


Fu».  18. 


abdominal  wall  below  the  semilunar  line'owes  the  thinness  of  its  fascia,  posterior 
to  the  rectus,  to  the  cessation  of  the  transversalis  fascia  at  this  semilunar  line. 

Figs.  17  and  18.  The  scheme  of  the  relations  of  the  muscles  and  fascia  of 
the  abdominal  walls  as  they  are  seen  in  transverse  section  has  been  made  accord- 
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ent  Imcteria  which  can  he  cultivated,  liowever,  under  anaeroljic  conditions  only. 
Krrmig  lias  described  two  of  theee^  l)oth  of  them  anaerobif?,  nun-pathogenic 
§tri^ptocHK*«n.  It  ii^  eUiimed  that  Imt  few  aerobic  and  facultative  aurobic  organ- 
ieiiijs  are  to  Im  found,  and  that  the  latter  prefer  acid  media,  and,  furtbennoro, 
ehat  the  vaginal  eecretion,  whether  nornial  or  not,  always  destroys  pyogenic 
micro -organisms  iiitrcxlured  into  the  vagina.  It  is  not  yet  known  what  element 
in  tlie  Keeretion  acts  aB  a  germicide  ;  hnt  whatever  it  is,  it  ia  claimed  by  Kronig 
to  be  more  active  and  efficient  than  any  antiseptic  applied  in  the  form  of 
douches. 

It  is  Btill  injpossilJe  to  reconcile  these  contradictory  viewB.  It  seems,  how- 
even  well  established  tliat  the  portal  of  entry  afforded  by  the  female  genital 
tract  for  the  invasion  of  bacteria  is  provided  with  its  own  safeguards  of  defenae* 
It  has  l>een  pointed  out  that  the  vagina  is  normally  closed  and  is  opened  only  to 
allow  the  escape  of  the  uterine  contents  during  menstruation  and  jmrturition,  and 
during  coitus  and  vaginal  exaniinations.  Except  under  the  last  two  conditions 
the  natural  tendency  is  rather  to  remove  any  micro-organisms  already  present 
than  to  admit  them  from  the  outside.  The  fact  that  tlie  vagina  is  usually 
closed  prolmbly  offers  an  obstacle  to  the  invasion  of  the  bacteria,  l>ut  tliis  would 
hartlly  be  sufficient  unless  the  secretion  which  glues  the  walls  togetljer  is  itself 
antagonistic  to  the  bacteria,  for  the  closure  can  hardly  he  so  perfect  tliat  bacte- 
ria would  meet  with  an  efficient  mechanical  obstruction.  Still  this  must  !>e 
reganled  a^  one  of  the  safeguards,  imperfect  as  it  is.  Another  safeguard  is 
undoubtedly  the  vaginal  secretion,  which,  as  has  just  lieen  said,  according  to 
some  antboritiee,  acts  only  when  it  is  normal,  but  ac«^ording  to  others  is  equally 
effective  even  when  it  is  pathological.  Whatever  the  germicidal  power  of  the 
vaginal  secretion  may  l>e  due  to — whether  to  its  acid  reaction,  or  to  a  special 
liacterium,  or  to  several  Imcteria  which  find  nutrition  peculiarly  suitable  to  their 
growth  in  the  secretion,  or  whether  its  acti<m  is  purely  mechanical  in  coating 
over  the  mucx^us  membrane,  in  transiK>rting  the  bacteria  outward  and  hermet- 
ically scNiling  tli€  vagina — it  is  agreed  on  all  sides  that  the  secretion  does  act  as  a 
pr*>te«*tion  against  the  invasion  of  the  pathi>genic  bacteria.  M.  Walthani  has 
shiiwn  that  this  germicidal  power  is  not  due  to  tlie  mucin  present  in  the 
«ecfetian. 

Another  safeguard  to  >>e  considered  is  the  law  of  Wissakovitsch,  according 
III  which  the  cells  covering  any  part  of  the  IkkIv  protect  the  underlying  tissue  as 
long  as  they  preserve  their  integrity.  If,  for  example,  the  outer  cells  of  the 
mucous  membrane  of  the  vagina  are  removed  mechanically  or  by  erosion  an 
important  safeguard  is  destrt^yed;  this  destruction  may  take  place  by  the  intro- 
duction of  the  Imger  or  of  instruments  in  examinations  and  in  giving  douches* 
In  any  cunmeration  of  the  means  of  defense  against  bacterial  invasion  in  any 
(liirt  of  the  hotly  the  law  of  Metschmkuff  should  always  be  included,  and  no 
exception  in  this  resjicjct  is  found  in  the  female  genital  tract*    According  to 

Mct^*hnikoff,  wherever  the  bmly  is  attacked  In'  bacteria  the  polymorpho-nu- 
clc^r  leucocytes  and  the  large  mononuclear  leucocytes  quickly  come  to  the 
nsDCiie  and  act  m  phagocytes. 
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K.  Menge  sums  up  the  means  of  defense  and  the  circumstances  which 
weaken  these  and  make  infection  possible  as  follows : 

"  The  normal  conditions  warding  off  the  invasion  of  pathogenic  bacteria  are 
the  various  harmless  bacteria  and  their  products,  the  acid  reaction,  the  secretion 
from  the  tissues,  the  leucocytes,  and  the  insufficiency  of  oxygen.  These  safe- 
guards are  diminished  in  the  newborn,  and  in  the  adult  during  menstruation, 
also  where  there  is  a  superabundant  secretion  from  the  cervix  and  body  of  the 
uterus,  or  from  the  cervix  alone,  and  at  the  climacteric.  Infection  is  also  apt  to 
take  place  where  the  vulva  gapes  wide  open  and  the  vagina  is  everted." 

If  the  safeguards  are  overcome  in  any  way  and  infection  takes  place,  the 
question  arises  whether  this  is  due  necessarily  to  bacteria  introduced  from  with- 
out, or  whether  the  bacteria  have  been  lying  in  wait  in  the  genital  tract  for  an 
opportunity  to  attack  the  tissues.  In  regard  to  this  important  point  opinion 
seems  also  to  be  divided.  G.  Winter  finds  micro-organisms,  which  may  be 
pathogenic,  constantly  present  in  the  lower  part  of  the  cervix  in  pregnant  as 
well  as  in  non-pregnant  women.  The  wider  the  opening  of  the  os,  the  farther 
up  the  organisms  are  found.  The  upper  part  of  the  cervix  is  free  from  micro- 
organisms. M.  Walthard  finds  that  the  genital  canal  of  imexamined  pregnant 
women  may  be  divided  in  this  respect  into  the  portions  lying  externally  and 
more  or  less  in  communication  with  the  outside,  on  the  one  hand,  and  those 
portions  which  are  better  protected,  on  the  other.  Bacteria  are  constantly 
present  all  the  way  from  the  vestibule  to  the  upper  part  of  the  cervical  canal, 
the  uterus  and  tubes  being  free.  He  thinks  the  uterine  cavity  is  protected  by 
the  mucus  in  the  cervix.  In  the  portions  of  the  canal  where  the  bacteria  are 
normally  found  the  number  is  small  at  the  beginning  of  labor  and  larger  at 
the  close ;  and  in  pregnancy,  parturition,  and  the  puerperium  the  streptococcus, 
staphylococcus,  gonococcus,  and  colon  bacillus  are  often  present.  In  twenty- 
seven  cases  out  of  a  hundred,  streptococci  were  found  which  were  nonpatho- 
genic, it  is  tnie,  but  which  he  thinks  might  have  become  virulent. 

Fr.  Vahle  finds  pathogenic  bacteria  present  oftener  than  the  staphy- 
lococcus aureus  or  alb  us.  The  number  and  \arulence  of  the  organ- 
isms are  variable.  It  seems  therefore  probable  that  pathogenic  bacteria  are 
sometimes  present  in  the  genital  tract,  and  under  these  conditions  it  requires 
only  a  transitory  weakening  of  the  normal  safeguards  to  bring  about  an  infec- 
tion. It  does  not  seem  impossible,  therefore,  that  autoinfection  may  take  place ; 
but  where  infection  occurs  it  is  most  likely  that  the  bacteria  are  introduced  by 
manipulation  of  some  kind  shortly  before  the  symptoms  appear ;  for,  after  all, 
the  pathogenic  bacteria  probably  do  not  lie  dormant  in  the  genital  tract  for 
any  great  length  of  time. 

The  significance  of  the  presence  of  pathogenic  bacteria  varies  according  to 
the  species  found,  for  this  fact  determines  whether  in  case  of  invasion  the 
process  will  remain  purely  local  and  insignificant,  or  will  spread  to  other  parts 
and  so  cause  a  general  infection.  If  the  staphylococci  alone  are  present, 
especially  the  comparatively  harmless  citreus,  alb  us,  or  epidermidis 
alb  us,  the  danger  to  the  health  of  the  patient  is  much  less  than  in  the  case 
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of  the  streptococcus  which  tends  to  produce  a^general  infection.  If  g  o  n  o  - 
cocci  are  found  in  the  vagina  the  danger  of  an  infection  of  the  Fallopian  tubes 
becomes  imminent.  In  view  of  the  proximity  of  the  anus,  the  colonbacillus 
is  frequently  found,  but  its  presence  has  little  significance.  The  finding  of  an 
organism  which  retains  its  stain  by  Grabbett's  method  should  not  lead  to  a 
diagnosis  of  tul>erculosis  without  other  tests,  for  the  smegma  bacillus 
also  holds  this  stain,  and  is  in  so  far  indistinguishable  from  the  tubercle 
bacillus.  Wertheim  considers  that  a  cover-glass  preparation  made  and 
examined  during  the  course  of  an  abdominal  operation  is  sufficient  for  the 
prognosis,  and  enables  one  to  determine  whether  drainage  should  be  used  or 
not.  He  recommends  drainage  on  the  basis  of  such  an  examination  only  where 
streptococci  or  the  staphylococci  are  found.  Processes  caused  by  the  gonococ- 
cus,  on  the  other  hand,  do  not  require  drainage,  since  this  organism  causes  at 
most  only  a  local  peritonitis,  and  never  general  sepsis. 

In  my  own  clinic  drainage  is  rarely  ever  employed,  and  its  use  is  uninflu- 
enced by  the  character  of  the  organisms  found  during  the  operation. 

Besides  the  easy  means  of  ingress  formed  by  the  vagina  for  micro-organisms, 
the  female  bladder  is  an  easier  avenue  of  entrance  tlian  the  male  bladder  on 
account  of  its  shorter  urethra.  Infection  of  the  bladder  usually  takes  place 
through  the  introduction  of  the  bacteria  upon  unsterilized  instruments  or  upon 
instruments  contaminated  during  their  introduction  into  the  bladder  by  the 
bacteria  at  the  vaginal  outlet.  The  micro-organisms  may  find  their  way  from 
the  bladder  up  the  ureters  to  the  kidneys,  or  they  may  be  conveyed  to  the 
kidneys  and  other  parts  of  the  body  by  the  blood  current,  leaving  the  ureters 
unaffected.  In  the  latter  mode  of  spreading  the  smallest  lesion  or  erosion  of 
the  wall  of  the  bladder  may  afford  the  opportunity  for  the  bacterial  invasion. 
It  is  not  always  apparent  why  infection  sometimes  becomes  general  and  some- 
times remains  local.  Tlie  bacteria  may  attack  the  walls  of  the  bladder  imme- 
diately, or  they  may  first  cause  an  ammoniacal  fermentation  of  the  urine. 
According  to  Noel  Halle,  the  organisms  most  often  concerned  are  the 
bacillus  coli  communis,  the  urobacillus  liquefaciens  sep- 
tic u  s ,  the  tubercle  bacillus,  and  certain  other  bacilli  and  cocci. 
The  pus  cocci  are  also  found,  but  not  as  frequently  as  other  organisms. 

Tlie  colon  bacillus  attacks  the  walls  of  the  bladder  immediately,  without 
first  causing  fermentation  of  the  urine.  The  colon  bacillus,  the  pus  cocci,  and 
the  urol)acillu8  liquefaciens  are  not  as  prone  to  travel  up  the  ureters  as  they 
are  to  be  taken  up  by  the  blood  current  and  form  embolic  foci  in  the  kidneys 
and  other  organs. 

Pathogenic  Bacteria  mct  wrrn  in  Gynecological  Practice. 

Oonorrhea. — According  to  E.  Wertheim,  gonorrhea  is  the  most  frequent 
cause  of  suppuration  met  with  in  gj'necological  practice.  It  is  caused  by  a 
specific  organism,  and  hence  can  he  contracted  only  by  direct  or  indirect  con- 
tact with  a  gonorrheal  discharge.    According  to  Cahen-Brach,  in  children  indi- 
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eral  part  of  the  intestines  constituted  only  about  one  sixth  of  tlie  entire  length 
of  the  canal  from  duodenum  to  cecum ;  the  average  length  of  tlie  email  intes- 


tinej  according  to  Sernoff,  is  537  cetitinieters  (214-8  indies).  Tlie  distance 
from  Bi  to      and  from      to  B,,  etc.,  \ij  no  nieans  represents  a  uniform  fipaee. 
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Group  B  (Fig.  21)  of  the  bowels  lies  urnler  the  left  eplenie  flexure  of  the 
colon,  and,  by  pag^iiig  the  hand  down  to  the  mesentery  at  this  point,  can  be 
picked  en  7tmme,  Group  C,  under  the  hepatic  flexure  uf  the  cc  ^lun,  can 
be  pietetl  up  by  carrying  tlie  han*l  down  t^)  the  me^wutery  between  the  colon 
and  small  inteetinee;  by  throwitig  this  group  over  to  the  left  side,  the  whole  of 
the  right  renal  region  is  exposed.  Below  B  and  aljove  0  there  is  a  natural 
fii-^ure  or  separation  between  the  l>owela  (liaBure  uf  Henke)  which  goes  all  the 
way  back  to  the  psoai*  niugcle. 

The  following  variations  in  relation  to  these  groups  are  often  found : 

Variation  1 :  Group  G  is  displaced  from  its  position  under  the  right  hepatic 
flejcure  over  into  the  left  flank. 

Variation  2  :  Gnnip  B  crosses  the  niefliaii  line  and  ocTnpiea  the  position  of 
Group  C  under  the  hepatic  flexure,  wdiile  Group  C  goes  to  the  left. 

Variation  3 ;  Group  C  goes  down  to  the  left,  and  Groups  B  and  D  go  across 
and  a^^end  on  the  right  to  twcupy  its  place. 

Fig.  22.  Almost  all  anatomical  drawings  of  the  abdominal  cavity  fall  into 
the  error  uf  platting  the  anterior  ahdominal  w^all  at  too  great  a  distance  from  the 
Juinljar  vertebrse ;  the  separation  hetween  the  two  will  vary  according  to  the  dis- 
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tent  ion  of  the  intestines,  which  float  up  and  push  the  wall  forward,  and  so 
lift  it  2,  3,  5^  or  more  centimeters  from  the  jvromontory  of  the  sacrum ;  as 
the  intestines  contract  again  they  retire  to  the  upper  part  of  the  abdonxen,  to 
the  fight  and  left  flanks,  and  to  the  pelvis. 

Fig.  23.  In  eniM^iated  patients  the  anterior  abtlominal  w^all  may  not  infre- 
quently be  found  so  closely  applied  over  the  lower  part  of  the  verfjebral  column 
tluit  rounde<l  form  is  plaiiily  seen.  In  one  of  my  abdominal  operations,  remov- 
ing an  ejttensively  mlherent  parovarian  cyst,  the  collapsed  walls  at^tually  hecarae 
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teetinefi  are  all  displaced  toward  the  periphery^  and  the  bowel  crosses  from 
ri^ht  to  left  opposite  the  Bot^ond  utetead  of  oppomte  the  fourth  and  fifth  luinl>ar 
vcrt^hrse.  Groups  B  and  C  are  rrowdeii  up  under  the  vault  of  the  tliomx, 
Group  1>  lies  in  the  left  tiuiik^  while  Group  E  has  dropped  into  the  i>elvig, 
which  it  fills.  The  atKlominal  wall  rests  directly  upon  the  aorta  and  the  vena 
tnivit  am]  the  mesentery  with  it^  vessels.  It  is  interesting  tti  n<>te  the  plastic  flat- 
toning  and  the  ridgCis  on  the  hody  of  the  uterus  due  to  pust-mortem  conipres- 
doa  by  the  iiitej^ines,  seen  in  both  Figs.  22  and  23. 

Fig.  24.    It  is  particularly  iruportant  to  the  gynecologist  to  he  familiar  with 


lite  anatomv  of  the  tenninal  portion  of  tlie  ileum,  that  part  of  the  intestine 
which  h  most  lial>le  to  drop  into  the  pelvig  and  to  he  involved  in  the  varioue 
inflammatory  gynecologic^al  prot*ej^ei&. 
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The  figure  shows  the  eecum  in  tlie  riglit  Oiac  fossa  with  its  longitiidinal 
fibers  leading  down  to  the  veriiiifonn  appendix,  wliieh  lies  coiled  above  the 
common  iliac  artery  on  the  psoiis  niusc^Ie.  The  Btraight  ascent  of  the  ileum  out 
of  the  pelvis  and  over  the  saero-iliac  jinK-tion  to  its  point  of  exit  in  the  eet-ura 
is  especially  noteworthy*  Tliiis  arrangieTnent  appears  to  be  a  mechanical  necee- 
isity  due  to  the  triangular  form  of  the  end  of  the  nieeeiitery  which  terminates  at 
the  cecum  in  a  point 

Fig.  25  shows  the  mutual  relatione  of  tlie  pelvic  viscera  as  eeen  upon 
opening  the  abdomen  through  the  eujwrior  strait.  The  drawing  is  after  uatuns 
exactly,  antl,  although  presenting  mine  slight  individual  peeuliaritieSj  does  not 
deviate  in  any  important  partitndar  from  the  average  case. 

The  Idaddcr  in  front  is  moderately  distended,  somewhat  gibbous  in  form, 
and  fuilej^t  on  the  right  side*  The  rectum  passes  down  into  tlie  pelvis  to  the 
riglit  of  the  promontory  of  the  sacrum,  necessitating  a  slight  left  lateral  dis- 
placement of  the  uterus,  which  lies  between  the  rectum  and  the  bladder  ;  this 
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has  tlie  eiTect  of  lengthening  the  riglit  and  shortening  the  left  round  Hganient* 
and  of  causing  their  curves  to  differ.  The  tubes  and  ovaries  on  each  side  fill 
up  the  triangular  spaces  left  between  the  reetimi  and  uterus  and  the  pelvic 
walls. 

Fig,  26  shows  the  titero-sacral  ligaments  coursing  from  the  cer\nx  on  the 
right  and  left  in  a  curved  line  around  the  rectum.  Below  and  between  the 
ligfunents  in  front  and  the  rectum  lies  Douglas's  tnd-de-mt\ 

The  next  dissection  (Fig.  27)  exposes  the  great  vascular  trunks  of  the  lower 
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abdomen  and  pelvis,  Tlie  aorta  is  Been  alx>ve  on  tlie  left  bifurestiiig  in  front 
of  the  last  hiiiiljar  vertebra  into  the  right  and  left  cinnnion  iliiic  arteries;  the 
riglit  iliac  lies  upon  the  eoinnion  iliac  veinj  concealing  it,  while  the  left  lim 
above  and  to  the  outi*ide  of  tlie  vein. 

The  nretera  are  seen  de^t^ending  from  the  kidneys  into  the  pelvis;  their 
upper  extrendties  lie  cotieealed  l)€hind  the  renal  vessels.    In  the  upper  half  of 
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tlieir  eonrse  they  lie  posterior  to  the  ovarian  ves^sels,  Imt  in  tlie  lower  half  thv 
ureter  crofiseia  and  \im  to  the  inside  of  the  ovarian  veK^^ck  and  drops  into  tlie 
]>elvii5  over  its  brim,  from  to  3  eentinieters  tu  the  right  ami  left  of  the  prom- 
on  tor  J.  The  dii^tanoe  Ijctween  them  at  tlie  pelvic  brim  is  about  5  centimeters 
ineheK).  The  imtrient  vci^seli*  accompanying  the  ureter  are  clearly  seen  on 
their  surfju.*e,  and  on  the  left  side  there  is  an  unusually  injet^tcd  large  tortuaus 
vein.  The  right  ovarian  artery  is  seen  springing  from  the  aorta,  while  the  left, 
hi  tlie  dissection  before  us  arises  from  an  aberrant  renal  artery.  Fig,  28  slnmrs 
the  common  method  of  orighi  of  ovarian  vessels.  The  ovarian  veins  tm  the 
right  sitie  empty  into  the  vena  cava  at  an  acute  angle,  while  those  on  the  left 
empty  into  the  left  renal  vein  at  a  right  angle;  the  mechanical  dis^idvanbige  of 
the  left  side,  as  compared  with  the  right,  causes  greater  preseure,  and  hence  % 
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more  marked  dLstention  of  tlie  vesBele  on  tlie  left.  On  the  right  side  three  veins 
are  eeen  in  the  j>elvi8  in  the  neighborhood  of  t!ie  ovary,  and  m  they  aaeeud 
toward  tlie  brim  two  of  tliej^e  unite,  making  two  veins;  then  the  common  trunk 
thus  formed  unites  with  the  third  vi^in  U)  make  but  one  on  tlie  surface  of  the 
psoas  muscle.  The  cadaver  was  injected  before  disfiectioii,  which  explains  the 
real  distention  of  the  veins. 

Fig.  21*  shows  a  birdVeye  view  of  tliO  inipurtant  vai^'ukr  trunks  of  the 
titenii^  on  the  left  side,  from  the  standpoint  of  the  operator*    The  ureter  is  seen 


helow  beneath  tlie  vessels,  and  the  Madder  hm  lH3en  opened  to  show  the  point  of 
entmnce  of  the  left  ureter.  The  internal  urethral  orifice  k  well  shown.  The 
uterine  arterv  ie  «?howii  in  its  course  from  the  bifurcation  of  the  common  iliac 
arterv  into  the  internal  iliac  and  anterior  and  posterior  trunks.    The  uterine 
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artery  arisee  from  the  anterior  trunk  in  common  with  the  hypogafltric  artery. 
The  origin  of  the  vaginal  artery  is  well  e^hown.  The  nreter  lies  closep  to  the 
cervix  uteri  on  the  left  side* 

Fig,  3U  ia  taken  from  an  injected  pelvis  of  a  fully  developed  multipara,  and 


showB  the  entire  vascular  relations  of  the  ntenis,  ovary,  and  Fallopiiin  tul>e,  m 
seen  from  the  front.  The  anterior  leaf  of  peritoueiun  has  heen  removed,  leav- 
ing the  veatiels  in  situ^  and  tield  in  place  hy  the  pvwterior  leaf* 


ARTEHIAL  BLOOD  SUPPLY  OF  OVARY. 


The  relations  of  tho  iiturine  vesfieb  to  the  ureter,  the  cernx^  and  the  vaginal 
irault  shtmld  he  careful Ij  noted,  Tlie  ureter  lies  below  the  uterine  artery  and 
two  of  its  veina,  and  above  a  large  vaginal  and  uterine  vein.   The  uterine  artery 


ids  lieskle  tlie  nterui^  from  1  to  2  or  8  niillinieterH  away  from  it,  tortuous 
and  interwoven  with  itii  veim.  At  tlie  net^k  of  the  uterus,  opposite  the  internal 
OS,  it  givefi  off  a  large  artery  which  penetrates  the  uterine  body ;  all  the  other 
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hmnches*  which  go  to  the  uterus  are  small    Up  near  the  eomu  uteri  the  termi- 
nal liranch  of  the  uterine  artery  anastomoees  with  a  braneli  of  the  ovarian  artery. 
The  o^^rian  artery  entor^i  the  jielviB  in  the  BUt5iK^tiR>ry  ligament  of  the  ovary 
(inftindibulo  indvii*  ligiunent);  it  divider  just  liefore  it  reaiheii  the  hiluni  of  th© 
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ovary  into  two  branches,  a  and  b ;  the  main  branch  continuee  on  in  its  eonrse 
toward  the  cornu  uteri,  giving  off  niimerous  small  vegsels  into  the  ovarian  Iiilum ; 
on  reatrhing  the  utero-ovarian  ligament,  it  penetrates  it  and  parses  through  its  t^uh- 
Btanee  until  it  reaches  the  mde  of  the  uterus,  where  it  anastomoses  with  the  uter- 
ine artery.  In  its  course  in  the  utero-ovarian  Ugament  tlie  ovarian  artery  gives 
off  a  secondary  l>ranL*hj  c,  which  pierces  the  ligament  about  1  centimeter  from 
the  utems,  and  divides  into  two  other  brariehos  going  in  opposite  directions,  one 


to  supply  the  round  ligament,  and  tlie  other  running  along  the  base  of  the  meso- 
aalpinx  parallel  to  the  tube  and  anastomoi^ing  with  the  vessels  of  the  first  branch 
of  the  ovarian  artery.  The  horizontal  vessel  formed  by  this  anasttmosis  gives 
off  from  four  to  six  ascending  straight  brajiches  whicli  traverse  the  mesosal- 
pinx to  tlie  mesenteric  attachment  of  the  tube.  These  branches  nm  out  under 
the  tube  and  form  a  series  of  loops  by  anastomosis. 

Fig.  31  shows  in  aecnrate  detail  the  ovarian  artery  as  it  reaches  tlie  utaro- 
ovarian  ligament,  and  divides  into  a  uterine  branch  and  a  short  trunk  which 
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and  the  ovary,  runniTig  paralle]  to  the  tube  and  giving  off  about  fifteen  verti 
tubules  converging  toward  the  hihim  of  the  ovary.    Soiue  of  the  outer  tnbul 
are  beautifully  convoluted.    The  outer  extremity  of  the  horizontal  l^raiu^h  t^r- 


nainatea  in  two  so-called  liydatt(U,  hangincr  free  l>y  a  little  pedicle  from  tbe  front 
of  the  broad  ligament  aero&s  the  tubo-ovarian  finil>ria. 

Fig.  33.  The  lymphatic  syiatem  of  the  jielvic  organs.  The  uterus  and  its 
appendages*  and  the  vagina  are  everywhere  covered  by  a  riuh  network  of  lym- 
phatic vci^eels  with  M^liose  anatomical  armngement  we  liave  become  acquainted 
through  the  observations  of  Mascagni  and  Poi Her.  Tliie  vascular  network  mir- 
roundr!  the  uterus  and  vagina  like  the  finest  lace.  Upon  leavhig  the  uterus,  the 
smaller  vessel  collect  into  larger  trunks,  %vhich  then  discharge  into  the  %iirions 
neighboring  glauils,  Frum  the  upper  part  of  the  vagina  and  lower  cervix  the 
lymph  vessels  collect  to  enter  the  glands  on  tlie  pelvic  door  and  at?company  tlie 
uterine  and  internal  iliac  vessels,  to  the  next  system  of  glands,  in  the  bifnrc^ition 
of  the  common  iliac  arteries  (a  a')*    From  this  point  the  lymph  channel  leiids 
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over  the  artery  to  a  gland  often  found  on  its  upper  side  well  above  the  bifurca- 
tion, and  so  on  up  to  the  lumbar  glands  (b  b').  The  lymph  vessels  of  the  body 
of  the  uterus  either  pass  out  through  the  mesosalpinx  near  the  ovarian  attach- 
ment, and  on  up  the  suspensory  ligament  of  the  ovary  to  the  lumbar  glands 
(b  b'),  or  take  quite  another  direction  and  course  down  the  round  ligaments  to 
the  deep  inguinal  glands  (c  c').  The  lowest  part  of  the  vagina  and  external 
genitals  are  richly  supplied  with  lymphatics,  which  communicate  with  the  super- 
ficial and  deep  inguinal  glands,  and  through  these  with  the  glands  lying  upon 
the  external  iliac  arteries. 

Fig.  34  gives  a  good  idea  of  the  vascularization  of  the  vault  of  the  bladder 
— that  part  of  the  bladder  which  is  in  relation  to  the  peritoneum.  The  perito- 
neum has  been  dissected  off  to  show  the  circulation.  The  veins  are  seen  anasto- 
mosing across  from  one  side  to  the  other,  and  terminating  below  in  the  urethro- 
vesical  plexus  at  the  neck  of  the  urethra.  The  superior  vesical  arteries  are  also 
seen.  It  is  important  to  note  the  unusual  injection  in  the  neighborhood  of  the 
cervix  uteri. 

Fig.  35  shows  the  vascularization  of  the  vesical  mucosa,  and  exhibits  beauti- 
fully the  dendritic  arrangement  of  the  little  branches  of  the  superior,  middle, 
and  inferior  vesical  vessels  as  they  plunge  through  the  coats  of  the  bladder  and 
come  to  view  on  the  mucous  surface,  branching  out  into  small  vessels  and  capil- 
laries. It  will  be  seen  that  certain  definite  areas  of  the  bladder  are  constantly 
vascularized  by  the  same  groups  of  vessels. 

The  first  great  group  is  at  the  trigonal  area  where  the  vessels  branch  out  into 
the  bladder  from  tlie  internal  urethral  orifice  like  a  fan,  appearing  at  the  upper 
edges  of  the  papillse  and  coursing  toward  the 
ureteral  orifices;  they  then  continue  parallel  to 
the  ureteral  folds,  and  so  reach  the  side  walls  of 
the  bladder. 

This  group  of  vi^ssels  anastomoses  with  the 
next,  which  is  seen  just  below  the  edges  of  the 
cut ;  the  second  group  is  derived  from  the  sujkj- 
rior  vesical  vessels,  and  several  vascular  trees  are 
seen  coming  through  to  the  surface  of  the  mu- 
cosa and  distributing  themselves  over  it  in  fine 
branches.  In  the  posterior  part  of  the  bladder 
the  middle  vesical  vessels  occupy  the  area  in  the 
neighborhood  of  the  cervix  uteri;  vascular  trees 
from  this  source  on  the  right  and  on  the  left  side 
are  quite  constantly  found,  and  form  a  character- 
istic landmark  in  the  examination  of  the  living 
subject  through  the  speculum. 

Fig.  37  shows  the  topography  of  the  fixed  part 
of  the  bladder — ^that  part  which  is  attached  to  the  symphysis  pubis,  vagina,  and 
cervix  uteri,  as  contrasted  with  the  upper  movable  peritoneal  portion.  The 
first  striking  feature  is  the  hexagonal  form,  which  is  caused  by  the  attachment 


Fio.  30. — Vahci  larizatiox  of  tub 
Vesical  Micosa  hy  the  Right 

AND     LkKT     Sri'ERlOK,  MiDDLK, 

AND  Infekior  Vemcal  Autekieh. 

The  suptTior  vesical  artenen  (a) 
are  dustrihuteil  over  the  superior  and 
lateral  regions  of  the  bla<i«ier.  The 
middle  vesical  art«'ries(6^  are  distrib- 
uted over  the  jwsterior  j:K>rtion  wliich 
lies  in  relation  to  the  uterus  and  up- 
per vairina.  The  interior  vesical  ar- 
ti'ries  (c)  are  distributed  to  the  tri- 
jronum  and  the  middle  part  of  the 
vagina. 
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of  the  bladder  to  the  symphyeis  and  itf?  angular  reflection  out  over  the  lat- 
eral pubic  rami.    From  the  posterior  point  of  attachment  to  the  pubic  rami 


Fm,  87. 


it  is  reflected  again  at  an  angle  to  its  cervical  attachment,  whitih  it  also  meete 
at  an  anti;le,  completing  the  hexagon.  The  trigonum  is  well  sliown  and  the  in- 
ternal urethral  orifice  licB  a  little  in  advance  of  the  center,  forming  a  traiievcnie 
fold  with  a  sharp  ridge  above  it,  and  with  numerouB  tine  radiating  folds  en- 
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tering  tlie  openiug  from  below.  The  ureteral  orific^^  are  about  2^  centinie- 
ters  apart,  and  the  same  diBtam^e  from  the  uretlim;  eat*h  orifice  m  aituated  on 
a  little  nions  ureteris.    The  inter-iireteric  ligament  is  evident  by  a  slight  eleva* 


1 


Supi  hem  or- 


AHery 
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tdon.  Posterior  to  the  inter- ureteric  ligament  is  that  part  of  the  base  of  the 
bladder  which  lies  in  relation  to  the  iipjier  vagiuju 

Hg,  ZH  eliowH  the  bloiMl  supply  of  the  lower  sigmoid  and  rectum.  In  i^rder 
Ui  expuie  it«  iressels,  the  rectum  lias  been  thrown  over  to  the  right,  uncovering 
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the  left  ureter,  Tlie  inferior  mesenteric  artery  m  seen  giving  off  the  left  colic 
braiiL^ies  and  then  it^  feifciiioid  limnehe^^  and  tenninatin^  in  tlie  superior  lienior- 
rlioidal  artery.    All  the^  branche-H  radiate  out  toward  the  i)owel5  and  the  fiu|>e- 


rior  horaorrhoidal  divides  into  two  hrannhes,  one  on  each  side  of  the  rectnm, 
lying  close  to  the  bowel  in  the  pelvig.  The  large  snperior  hemorrhoidal  vein 
empties  into  the  inferior  mcBentericj  and  so  into  the  portah 
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fig.  30  k  a  eagittal  section  of  tlie  peWis,  showing  the  rectum  drawn  awajr 
from  the  6a(?rum,  in  order  to  demonstrate  the  arterieii,  veine,  and  nerves  of  the 
mjcml  and  lateral  pelvic  re^ons.  The  distribution  of  the  superior  hemor- 
rhoidal %'^6el8  is  the  Bame  m  that  shown  in  Fig*  38.  The  saeral  plexus  of 
nerves  is  men  to  emerge  from  the  ^rat  foramina^  forming  the  lumho-saeral 


Obtiir.  nervi.    '      Fein oml  ring 
Obiur.  art    *  Obtur.  foramen 
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Lufnh  flaer  eoni  t  ncr. 


orrb.  arttirrleia  uretor^ 


ei>n1,  and  the  first,  second,  tliird^  fourth,  and  fifth  saeral  cords,  which  converge 
tciwsnl  the  great  fiat*ro-s<*iHtic  fomuien,  to  unite  in  the  sciatic  nerve*  The  sacral 
gitnglia  of  tlie  ftynipHthetic  nerve  are  seen  lying  U]x»ti  tlics^  tierves  m  they 
criiergif  frofii  the  foninien.  Dhf^erve  the  nerves  going  from  the  fourth  sacral 
c^iinl  to  tlie  lower  fwirt  of  the  rec  tum  an(l  the  coecygeus  muscle. 

Fig.  40  shows  the  niue^clej-i  of  the  pelvis  in  eagittal  section  with  arteries  and 
nerves^  after  removal  of  the  viscera.  The  pmm  nni8<:*]e  is  bccu  overhan^'ng 
the  brim  of  the  pelvis  and  narrowing  its  Buperior  strait;  upon  the  peoaa  lie  the 
Cfminion  and  external  iliac  arteries,  aud  it  is  crossed  bv  the  internal  iliac  artery. 
Tlie  obturator  muscle  covers  the  obturator  foramen,  and  its  fibers  converge 
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to  its  tendon,  which  passes  out  of  the  pelvis  through  tlie  lesser  Boistic  notch. 
At  the  lower  margin  of  the  ohturator  muecle  ig  the  white  line  of  fancia 
wliicrh  marks  the  upper  l>order  of  tlie  levator  ani  niuRt'lu.    The  levator  ani  seen 


levator  ani,  is  fan-^lmpeil,  ami  is  attached  hy  its  !*ase  to  tlie  side  of  the  lower 
sfl^-rmn  and  coccyXj  and  hj  its  apex  to  the  spine  of  the  Wliiuin.  The  pvri- 
formis  muse  le  |)ads  the  j:>osterior  part  of  the  pelvis,  rising  in  miiscnkr  bundles 
from  the  front  of  the  samim  and  gradually  converging  and  passing  out  of  the 
Xielvis  through  the  great  sacro-seiatic  foramen,  iM>sterior  to  the  sciatie  nerve. 
The  sacral  plexus  forming  the  sciatic  nerve  is  seen  as  in  Fig.  30,  The  obturator 
nerve  courses  armmd  the  pelvic  wall  parallel  to  and  l>elow  the  hriin  of  the 
pel^-is  to  the  ohturator  furanien,  where  it  leaves  the  pelvis.    The  vesical  brancli 
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fmiii  the  third  mom]  cord  ig  ehowiij  and  the  nenres  from  the  fourth  sacral  cord 
going  to  the  rectuni,  levator  ani,  and  amcygem. 

Fig.  41  &how8  the  mternal  inguinal  and  femoral  nngs  and  the  round  liffi- 
raent,u8  viewed  from  within  the  body,  PiuipHrt^g  li^t^ament  divider  the  inguinal 
ring  atiove  from  the  femoral  ring  below.  The  external  iliac  artery  and  vein 
pflfis  out  of  the  pelviH  under  Ponpart's  liganient,  and  give  otf  the  deep  epigas- 
tric vessek  wliich  course  up  to  the  under  surface  of  the  abdominal  wall  around 
the  inside  of  the  internal  inguinal  ring.    The  epigastric  artery  courses  in  an 


oblique  direction  to  tlie  rectus  muscle,  whose  outer  border  it  follows  lieneath 
tlie  tmnsversalis  fascia  for  aljout  5  centimeters,  when  it  pierces  the  rectus  and 
lies  well  inside  the  semilunar  line.  Tbe  round  ligjinieut  crosses  and  lies  upon 
all  the^  imp«>rtant  ves^scls  in  itri  tenninal  portion  in  the  al>di»minal  cavity. 

■  Fig.  42  shows  the  pelvic  viscera  and  the  round  ligament  from  above.  The 
^  ilin5<*tion.s  of  the  round  hgaments  and  the  exact  angles  they  make  with  the 
^    uterus  and  aUlunnnal  wall  are  accunitely  drawn  in  order  to  denir>nstrate  the 

■  uiecdianieal  effects  of  trat^tion  made  upon  the  ligaments  at  the  internal  inguinal 
ring;  it  is  evident  that  the  ligaments  bave  more  of  a  lifting  effect  upon  the 
titffruiN  and  do  n(>t  serve  to  bring  it  forward  to  any  marked  extent. 

Fig.  4Z  shows  the  pelvic  floor  as  seen  through  the  superior  strait  when  all 
the  rbcera  are  removeth  Xote  the  relations  of  the  three  orifices  of  exit — the 
itrethrA^  tlie  vagina,  and  the  rectmn— in  the  muscular  diaphragm  of  the  [>elvia 


72 


TOIWRAPHICAL  A K ATOMY, 


floor,  and  the  relation  of  these  to  their  surmiinding  lyonj  eupporte.  The  iielv-ig 
is  funnel -sliaped  and  tlie  oriiires  d^mfted  in  the  anterior  portion;  the  urethra 
appefii*ti  ftB  a  suniW  slit  fiurnmiideil  hy  tliic*k  walls  just  inider  the  pubic  arch. 


I      Border  at  gre*t  fltMntle  foraoieti 
Fiw,  4-1.  oWturfttor  nifrirtJ 


The  vagina  has  the  characteristic  shape  of  the  letter  11  lying  on  ite  side,  and 
appt^artT  embraced  by  tlie  nuiscular  fibers  of  tlie  levator  ani,  which  bohl  the 
lower  part  uf  the  ref?tuin  forward.    The  puckered  rectal  oi)ening  is  graspeil  in 
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a  #ling  of  mu&cular  fillers  from  tlie  anterior  portion  of  the  levator  ani,  and 
attached  posteriorly  to  t!ie  coccyx  by  a  fibrous  hand,  Tbe  levator  ani  extends 
from  the  inner  gnrface  of  tbe  pubic  rami  in  a  Bligbtly  curved  line,  wbicli  erosHee 
the  obturat-or  iutenms  to  tbe  spine  of  tbe  iecbiiim  behind.  From  t\iU  bue  of 
origin  its  tiliors  converge  to  form  a  mugcukr  sHng,  attached  to  and  etnbraciiig 
the  lower  end  of  the  rectum,  m  directed  as  to  pull  tbe  rectum  upward  and 
forward.  The  anterior  tliiek  bundles  of  fibers  arising  from  tbe  ujjper  imier 
part  of  the  pubic  rami  serve  to  draw  the  lower  part  of  the  bowel  well  forward, 


r 
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HAd  my  act  indirectly  m  rlosers  of  the  vagina.  The  at-tion  of  the  posterior  fil)ers 
in  tiimply  tliat  of  holding  the  bowel  up.  The  coceygeue,  pyriformis,  and  psoOi* 
tuaseles  are  seen  as  described  in  Fig.  4i}. 

Fig.  44  si  lows  the  mode  of  origin  of  the  internal  pudic  artery  m  it  arises 
front  the  anterior  l^niucb  of  the  internal  iliac,  passes  out  of  the  [)el™  through 
tbe  great  aacro-sciatic  foramen,  and  crosses  the  spine  of  tlie  ischinni  to  re-enter 
tii€  pelvis  through  the  le^r  sacral  fommen.  From  this  jM>int  it  arches  forward 
in  a  gentle  curve,  giving  off  iti^  various  branehei^,  which  course  over  the  inner 
#4urfttce  of  the  tul>en>sity  of  the  LM^hium  and  cross  from  under  the  pubic  arch, 
alKint  halfway  between  the  symphysis  and  the  tulierosity,  to  the  outer  surface  of 
the  descending  pubic  ramus ;  it  terminates  on  tbe  anterior  surface  of  tbe  sym- 
phyfiifi  and  tlie  dorsum  of  the  clitoris.    The  various  trunks  of  origin  of  tlie 


inferior  hemorrhoidal,  Birperficial  perineal  artery,  arterj  of  the  bulb,  and  corpus 
favernosiim  are  all  sHowtk 

Fig,  45  showB  the  arterial  vaeeularij^ntion  of  the  floor  of  the  pelvis  as  seen 
from  without.  The  various  arteria]  hninehes  drawn  are  the  deriTativeft  of  the 
internal  pudics  alre^iy  indicated  in  their  origin  in  Fig,  44. 

Within  the  liony  franievrork  of  the  pelvic  outlet,  m  formed  laterally  etkI  poe* 
teriorly  by  the  great  aacro-Beiatic  ligauioiits,  are  ^^een  the  three  pel  vie  outlets — the 


urethmlj  vaginal,  and  anal — ^<M>rreapomling  to  the  Bame  outlets  Been  from  within  in 
the  com]>lenientary  picture  (Fig*  43),  It  Ib  important  again  to  notice  the  poBi- 
tion  of  the  urethra  high  up  under  tlie  pubic  art^h,  with  the  vagina  immediately 
beneath  it;  the  anal  oritice  is  at  about  the  center  of  the  lignre,  halfway  between 
the  piilnc  arch  and  coccyx  and  the  tuberoBities  of  tlie  iBchiuin,    A  striking 
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feature  in  the  picture  ie  the  iechio-rectal  fossae  between  each  tuberosity  and 
the  levator-ani  miu^le.  Posteriorly  the  inferior  heTiiorrhoidal  arteries  are  Been 
emerging  from  the  isohio-reftiil  f<>ssii?  and  curving  fiirward,  and  branehing  ov^er 
the  levator  ani  nuisrie,  tu  lie  ditatributed  to  the  lower  part  of  the  rectum  and  the 
gpliini'ter  ani  mui^cle.  Tlie  ^njjeriicial  perineal  arteries  are  seen  emerging  from 
the  depths  of  tlie  ischio-rectal  fossa?  anteriorly,  and  coumng  forward  in  front  of 
the  rectum  over  the  transverse  perineal  muscles.  The  terniitial  branches  of  the 
intenial  pudic  artery  are  geen  in  their  distributiu?^  a  email  branch  going  to 

Ereci.  dtt. 

Mii&n.  bulb.  ear. 


Fillip. 


'  r  heniQ 


Bartholin^a  g'^'^dt  ^  branch  above  this  to  the  bulb  of  the  clitoris,  and  the 
reniatning  branches  supplying  the  corpora  cavernosa  and  the  dorsum  of  the 
clituriM* 

Fig.  Ml  shows  tlie  muscles  of  the  peh  ic  floor  in  their  relation  to  the  vaginal 
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and  rectal  openings,  together  with  the  distrilmtion  of  the  terminal  branches  of 
the  nerves*  Posterior  to  a  line  drawn  between  the  anterior  niargiiis  of  the 
tul>erosities  of  the  kchium  are  seen  tlie  following  niuecles.  The  ti-anBverse 
perineal  inntitOett  take  their  origin  beneath  the  tuheroBitiet^  of  the  iscdiiuni  and 
cruaa  the  perineal  body  horizontallj  between  the  vaginal  outlet  and  the  anal 
orifice,  each  one  fusing  with  its  fellow  on  the  opposite  Bide,  A  number  of  tlie 
mn^uiular  bundles  diverge  frujn  the  horizontal  libers  anteriorly  and  posteriorly 
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at  angles  of  ahont  30  degrees,  to  fuse  in  front  with  the  constrictor  vag^nfe^  and 
!)ehinil  with  the  sphincter  ani  and  le%^aton 

The  most  ccmfipieuons  feature  in  tlie  center  of  the  fignre  is  the  roll  of  mus* 
cular  fibers  surrounding  the  rectal  outlet^  and  so  forming  the  external  s^phincter ; 
the^se  fi!>en5  p«mteriorly  are  ween  attached  to  the  enfl  of  the  coccyx. 

The  levator  ani  museles  are  seen  on  each  side,  filling  the  space  l^etween  the 
sphincter  ani  and  the  tul}ero8itie8  of  the  ischium.  Each  levator  ani  rises  high 
up  under  the  intenial  surface  of  the  descending  pnbic  ramus,  from  a  white  line 
of  fibrous  tissue  stretching  from  the  internal  surface  of  the  pubic  ramus  to  the 
Bpine  of  the  ischium.  The  anterior  portion  of  the  levator  ani  muscles  can  not 
l)e  seen  in  this  drawing,  but  a  portion  of  the  white  fibrouf^  line  is  well  slio^vn. 
Between  this  line  and  the  tuberosity  of  the  ischium  a  j>ortion  of  tlie  obturator 
internus  nuiscle  is  visible.    Tlie  coccygeus  niusckj  which  appears  almost  as  a 
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coiitiniiation  of  the  levator  am  posteriorly,  k  seen  tilling  out  the  space  between 
the  levator  and  the  great  saero-e^iatic  liganient«.  In  the  anterior  half  of  the 
picture,  lying  in  front  of  the  transverse  perinejil  musclea,  arc  shoivn  the  con- 
8tricti»r  vagiiJie  made  up  of  a  few  deHx!«te  niuMnilar  tibers,  embracing  tire 
^^aginal  outlet.  Extenial  to  the  conBtrietor  vaginte  lie  the  bulbo-ravemosns  and 
the  erector  clitoris  nnisc^les,  arising  from  the  pubic  arcli  posteriorly,  and  con* 
verging  towartl  the  dorsum  of  the  clitoris.  On  the  right  side  of  the  picture  are 
shown  the  internal  pudie  nerve  and  the  inferior  pudendal  nerve.  The  various 
bmnebes  of  the  internal  pudic  nerve,  t^iniikr  in  name  and  distribution  to  the 
corresponding  arteries  as  described  in  Fig.  45,  are  t^een  in  their  distribution  to 
the  muBcIes  of  the  pelvic  floor,  perineum,  and  vaginal  outlet 

Fig*  4T  shows  the  origin  and  insertion  of  tlie  Hbers  of  the  levator  ani  muscle, 
m  secjn  from  below.    The  sphincter  ani,  the  lower  part  of  the  vagina,  and  tlie 
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tremity  of  the  urethra  have  l*een  cut  off  on  a  level  with  the  attachments  of 
tbift  muscle.  Important  landmarks  are  the  Byrophysis,  coccyx,  and  the  left 
tiil*ero«ity  of  the  isc^hinm.  Just  inside  the  tuber  iBchii  the  fillers  of  the  internal 
obnmitor  nnisclc  are  seen  arising  from  the  inner  surface  of  the  obturat^ir 
foramen  and  the  adjacent  pubic  ramus  and  converging  t^>  the  tendon,  which 
paaBei  out  of  the  lesser  sacro-t^ciatic  foramen.  The  great  sacro-sciatic  ligament 
hm  iK^en  l  ut  away  in  order  to  expot^e  the  levator  ani  muscle  in  its  entirety* 
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The  line  of  ori^ii  of  the  levator  mi  m  well  shown,  stretehing  fruin  the  inner 
Burface  of  the  pubic  ai-ch  about  B  millimeters  below  its  horizontal  portion 
and  back  in  a  gently  curved  line  to  the  epitie  of  the  iBehiutn^  The  direetion  of 
tlie  fibers  of  this  muBde  diaiige  from  tlie  anterior  to  the  posterior  part  to  eueh 
an  extent  that  the  fibers  from  the  pubic  areli  form  almost  a  right  angle  with  the 
posterior  tiljers, 

0\^'iiig  to  the  direction  of  the  anterior  tibere,  and  their  insertion  into  the 
fibrous  tissues  of  the  perineum  and  the  ^sides  uf  the  rectum,  they  have  a  lifting 
power  upon  these  structures  which  is  efficient  in  closing  the  vaginal  outlet 
(  Fig.  48).  It  is  important  to  note  the  blending  of  the  levator  ani  nmscle  with 
the  external  longitudinal  fibers  of  the  rectum  (see  Fig.  49). 

Fig,  5r>  ie  a  coronal  section  of  the  pelvii^  through  the  iliac  cre.st^j  the  ace- 
tahula,  and  the  tuberosities  of  the  iachium,  showing  the  posterior  part  uf  tlie 
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pelvis  and  the  levator  ani  rauseles  and  reetnni  in  vertic^il  section.  Tlie  thin 
leaf-like  nature  of  the  muscle  is  well  shown.  The  funnel  shape  of  the  |K>sterior 
part  of  tl*e  levator  ani  muscle,  extending  from  the  spine  of  the  ischium  to  the 
coccyx,  is  brouglit  out.  The  broader  surface  of  attac^hincnt  is  also  shown  blend- 
ing with  the  longitudinal  muscular  fibers  of  the  rectum  and  with  the  sphincter 
ani  muscle.    The  division  of  the  fascia  ensheathing  the  obturator  in  tern  us  at 
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the  point  called  *^  the  white  line  m  ^hown.  T!ie  obturator  internua  appears  in 
eection  between  the  levator  ani  and  the  ifiehiuiii,  and  in  the  depths  of  the  ischio- 
rectal ftjssa  below  the  levator  appear  the  pudic  veBsels  and  nerves  lying  cloee  to 
the  tiiberositj  uf  the  ist'hiuiti.    The  eoccygeuB  and  pyriformig  muscles  appear 
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euntiuuatic>n»'  of  the  levator,  parallel  to  its  upper  fibers  and  clothing  the 
Sarior  [lelvif  walli^  on  both  sides  of  tlie  sacrum.    The  sacral  plexus  is  seen 
overlying  the  pyriforniis  muscle  on  the  left* 


CHAPTER  V. 
THE  OYNEGOLOQICAL  EXAMINATION. 

1.  The  gynecological  examination.    Inspection.    Measurements.    Photography.    The  normal 

araomen.  Abdomen  of  ovariah  cyst.  Abdomen  of  fibroid  tumors  of  the  uterus.  Ascitic 
abdomen.  The  use  of  specula  in  inspection.  Percussion.  Auscultation.  Palpation. 
Postures  employed.  Standing.  Squattmg  or  crouching.  Sitting  and  bending  forward. 
The  left  lateral,  or  Sims's  posture.  The  knee-chest.  The  dorsal.  Examination  of  the 
pelvic  organs  in  the  dorsal  position.  Simple  examination  with  one  hand  in  vagina  or 
rectum.  The  bimanual  examination: — With  the  organs  in  situ.  Invagination  of  the 
pelvic  floor.  Examination  of  the  uterus.  Examination  of  the  ovaries.  Examination  of 
the  Fallopian  tubes.  Bimanual  examination  by  the  rectum  and  abdominal  wails.  Bi- 
manual examination  by  rectum  and  abdomen  after  atmospheric  distention  of  the  rectum. 
Bimanual  examination  in  the  dorsal  position  with  elevated  pelvis:  the  same  with  the  uterus 
in  artificial  retroposition.  The  bimanual  examination  with  the  uterus  drawn  down  to  the 
vaginal  outlet.  Examination  of  the  anterior  surface  of  the  uterus  through  the  rectum. 
Examination  in  pelvic  disease.  Pelvimetry: — Pour  ways  of  measuring  the  true  con- 
jugate diameter.  Anesthesia.  Rules  for  use  of  anesthesia.  Preparation  of  patient.  The 
examination.  Displacements  aflfecting  position.  Descensus.  Anteflexion.  Retroposi- 
tions.  Ascensus  uteri.  Fixations  and  adhesions  affecting  mobility.  Inflammation  and 
tumors  affecting  size  and  form.  Peculiarities  of  sensitiveness.  Peculiarities  of  con- 
sistency. Information  derived  from  curettage  of  the  uterus.  Microscopic  examination 
of  a  piece  of  tissue  excised.  Microscopic  and  bacteriological  examination  of  uterine, 
vaginal,  and  other  discharges.  Examination  of  the  rectum.  Examination  of  the  vermi- 
form appendix. 

2.  The  general  examination.   Age.    Heredity.    Temperament.    Habit.  Color.    Diseases  to  look 

out  for.  Lung  disease.  Affections  of  the  heart  and  arteries.  Affections  of  the  alimentary 
canal.  Diseases  of  the  liver.  Diseases  of  the  kidney.  Taking  the  history.  Skeleton  out- 
lines of  history  and  treatment.  Diagrams  of  pelvic  lesions.  Minuter  examinations  of  g^e- 
cological  cases. 

The  recent  progress  in  gynecology  is  chiefly  due  to  the  new  and  better 
methods  of  examining  patients,  which  constitute  a  fundamental  diflEerence  be- 
tween the  gynecology  of  to-day  and  that  of  our  immediate  predecessors. 

The  gynecological  examination  includes  both  an  investigation  of  any  exist- 
ing pelvic  disorders  and  a  careful  inquiry  into  the  patient's  general  condition. 
The  natural  order  of  inquiry  is  first  to  take  the  history,  then  to  examine  the 
pelvic  organs,  and  finally  to  make  the  general  examination. 


GYNECOLOGICAL  EXAMINATION. 

The  examination  proceeds  by  making  an  orderly  investigation  of  the  pelvic 
and  abdominal  organs  by  means  of  inspection,  palpation,  percussion,  and  auscul- 
tation. 

Inspection. — Inspection  is  limited  to  the  surface  of  the  abdomen,  the  external 
genitals,  and  those  parts  of  the  rectum,  vagina,  and  cervix  which  can  be  exposed 
to  view,  either  directly  or  by  instrumental  aid.  In  doubtful  cases  inspection 
may  even  go  so  far  as  to  make  a  direct  examination  of  the  uterus,  ovaries,  and 
tubes  through  an  exploratory  incision  in  the  abdominal  wall. 
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DESCRIPTION  OP  PLATE  II. 

Dia^osis  of  abdominal  tumor  by  inspection :  the  lower  abdominal  walla  ara  splinted 
and  held  immovable  by  the  tumor  behind  them.  The  hasy  line  abora  the  umbilioua 
shows  the  respiratory  motion. 


PHOTOGRAPHY. 
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The  general  condition  of  the  body — whether  fat,  well  nourished,  or  emaci- 
ated—is naturally  the  first  point  to  attract  attention.  Inspection  also  notes 
peenliarities  of  color  affecting  the  skin  and  the  mucous  membranes.  The 
greenish-yeilow  hue  of  the  chlorotic  woman  will  often  at  once  explain  an 
amenorrhea;  the  cachexia  of  a  cancerous  patient  is  characteristic  and  easy  to 
remember  when  once  seen ;  the  ovarian  facies  bespeaks  malnutrition,  and  the 
pallor  of  hemorrhage  in  myomata  or  extra-uterine  pregnancy  is  a  diagnostic 
factor  of  the  highest  importance.  The  septic  patient  has  a  peculiar  sallow, 
anemic  appearance.  Inspection  also  notes  the  face  indicative  of  hysteria.  The 
careful  slow  gait  of  the  patient  with  pelvic  peritonitis  and  any  peculiarities  in 
the  way  of  protecting  tender  parts  from  touch  or  shock  by  pressure  with  the 
hands  are  also  to  be  noted. 

Inspection  of  the  abdomen  is  of  the  greatest  value  when  the  eye  is  trained  to 
know  its  various  contours  in  health.  Variations  between  the  normal  and  abnor- 
mal contour  of  the  abdomen  produced  by  the  growth  of  tumors,  or  by  ascitic 
effusions,  or  by  gas,  can  be  readily  seen.  In  abdominal  tumors  the  inspection 
is  limited  to  outlines,  and  is  only  one  diagnostic  measure,  which,  in  association 
with  other  aids,  enables  us  to  arrive  at  a  correct  estimate  of  the  character  of  the 
disea^  beneath. 

While  a  simple  inspection  is  sufficient  for  the  immediate  purposes  of  the 
diagnosis,  careful  measurements  of  abdominal  enlargements 
should  always  be  made  and  recorded.  By  means  of  measure- 
ments at  different  times  changes  in  the  size  of  a  distended  abdomen  are  made 
evident  and  imperceptible  differences  of  a  few  centimetres  can  be  accurately 
determined.  Besides,  we  also  do  away  with  such  vague  terms  as  "  a  small  tu- 
mor," or  "  a  large  "  or  "  enormous  one,''  eliminating  the  large  personal  equation 
larking  in  these  statements. 

The  following  are  the  usual  measurements  made : 
Circumference  of  the  abdomen  at  the  umbilicus. 
Circumference  halfway  below  the  umbilicus. 

Elevation  of  highest  point  of  abdominal  wall  al>ove  the  plane  of  the  anterior- 
superior  spines. 
Distance  from  sternal  notch  to  symphysis  pubis. 
Distance  from  umbilicus  to  pubis. 

Distance  from  umbilicus  to  right  and  left  anterior-superior  spines  respec- 
tively. 

By  such  measurements  the  degree  and  form  of  abdominal  enlargements 
are  detennined,  whether  more  in  the  lower  or  upper  abdomen,  or  in  one  flank, 
and  whether  synmietrical  or  asymmetrical. 

Photography  is  a  valuable  adjimct  to  descriptive  records;  the  photo- 
graph gives  an  instantaneous  idea  of  form,  often  better  than  an  elaborate 
description.  The  photograph  with  the  patient  lying  on  the  table  can  be  taken 
with  advantage  from  three  points  of  view :  A  profile  from  the  side,  showing 
the  general  enlargement  of  the  abdomen ;  a  profile  from  below,  showing  sym- 
metry or  asymmetry ;  wliile  a  quartering  view  halfway  between  these  two  posi- 
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tions  and  looking  rather  down  on  to  the  abdomen  j^^ves  a  general  view  of  the 
relations  of  the  parts  of  the  tumor  to  the  abdominal  landmarks.    When  posei- 


FiG.  /jL— !SAf*rrr.vL  fcfttriuK  Tun^ii  i.h  Ai>t;tT  Bunv^  piiowisto  tiik  NuitacAL  Position  ani»  Hklatiu.>« 

T*lli   UtEHI  j*^  liLALlilKJl,  Kk<  TlilM,  AN  I*  AlJD^  ^ill^EAL  WaLLA. 

The  lntestine44  are  not  shown,  md  the  cirtttoii  Vuio  roprtjsttitfl  tbo  nutlmc  of  the  piilvie  bonce,  it  is  uttpor- 
tant  to  tiole  tbe  prgiiniitj'  of  thti  anterior  ivbdniiiinui  wall  to  the  sucml  proinoJatory. 

ble,  the  iimliilicnj?  shonld  be  incliKled  in  the  pieture,  as  the  most  important 
landmark.  A  profile  viewj  with  the  patient  erect,  si  vows  the  anterior  displace- 
ment of  a  large  tnnior. 


A  l^eaiitifiil  graphic  record  demon  strati  ag  the  presence  of  a  tumor  witliin 
the  alKjomeii  funiished  by  tLe  profile  plioU»gmph  sliovni  in  Plate  11.  Tlie 
diagno8tic  dgn  reiste  iiixm  tlie  hazy  fontmir  of  tlie  upper  half  of  the  abdomen* 
beginning  at  the  umbilicuj?;  at  tirsst  sightj  the  iodistiiict  Ime  lnok«  like  a  fault 


F^#*  is.— Emukmcji  ■  0*-AKjA3f  Cystiiua,  witji  GluwI'Lar  rE^r»rLCitr«  AiiJ>o«E?f^  and  the  CiiAftACTHttlfno 


in  the  picture,  btjt  this  is  due  to  the  fat^t  that  it  registers  tlie  nataral  niovements 
t>f  tlie  alwinininal  wall  diinrig  expiration  and  inepiratinn  which  are  cut  short  l>e- 
tuw  hj  the  tnmor  splinting  the  lower  atidonien  ho  that  it  mn  not  move,  a6  it 
would  do  if  oo  tumor  were  present. 

Marke*1  departurt^s  from  the  normal  may  occur  witliin  the  limits  of  health, 
of  which  the  niost  f recpXE-nt  are  distention  from  t  j  ni  p  a  n  y  or  the 
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accumulation  of  fat  in  the  ouientmu  and  abdominal  walls.  Tynipauy 
produces  a  B;^'minetrical  form,  by  the  unifonu  expansion  of  the  int^Btines  in 
all  directions,  the  greatest  proiniiieiieu  being  aronnd  the  umbilicus.  The  gen* 
eml  appeamnee  of  such  au  enlargement  may  nut  differ  at  all  from  tliat  of  an 
encysted  tum<tr.    In  a  fatty  aMomen,  if  the  fat  m  in  the  walls,  it  is  often 


characterized  by  the  prej^enre  of  nm^^es  from  side  to  side;  if  it  ity  inside  the 
cavity,  on  tlie  otnentum  and  mei^entery,  in  the  nullipara,  the  rotundity  k  simply 
increased  ;  but  in  the  multiparous  woman  the  walls  appear  flabby  and  the  abdo- 
men  flat  and  distended  in  the  tlanks-  These  changes  oecnr  e€^mmonly  after  tlie 
menopause.  If  au  abdominal  tumor  is  present  under  tliese  circumstances,  it 
often  becomes  a  difficult  task  to  make  a  ditignosis,  and  the  physieiaa  may  easily 
be  misled  into  concluding  that  there  is  no  tumor  within. 

Fig.  5L  The  importance  of  knowing  the  normal  abdomen  and  its 
variations  within  the  limits  of  health  becomes  evident  as  we  study  the  changes 
in  form  brought  al>out  by  tumors  in  the  peritoneal  cavity.  Such  a  patliological 
enlargement  is  eitlier  urufonn  over  the  whole  abdomen  or  humlizod  in  some 
special  area.    The  enlargement  itself  may  present  a  uidformly  convex  surface. 


FORM  OF  LAKItI:  uvaiuan  hysts. 


or  it  iiiav  lie  marked  l»v  hoe^s  aiul  grooveti,  A  iiiiifonu  itiereaee  iti  the  size  of 
tlie  whole  fllxlomen  is  only  prcMlnced  by  tniin>ris  of  tlie  lars^st  size  and  hy 
acteites.  Such  a  cum*  it*  tihuwii  in  the  figure  of  Mri^.  IK,  who  hail  an  ovarian  cyet 
weighing  l<>n  poundei,  %dueli  I  removed  in  Phihulelphia,  in  M^y,  l^sST.  (tig*  52.) 

A  fiynmietrical  convex  ^nrfaoe  over  an  ahdoniinal  tumor  indicates  a  corre* 
spondiTig  symmetry  of  surface  of  the  tumor  within.  The  contrast  affonled  in 
this  way  with  a  In^ssed  surface  nervei^  to  distinguish  certain  grtmps  of  tumors. 
In  gastric,  splenic,  or  hejmtie  tninors  of  the  tipi>er  abdomen  the  ewelHng  is 
mow  ahuvc,  while  in  pelvic  tinnors  tlie  enlargement  is  nmtly  lielow, 

The  pregnant  utenis  nuiy  l>e  taken  ae  the  tyije  of  sjuiinetrical  lower  ab- 
dominal and  pel™  trnmrrs;  here  the  chief  distention  ie  below  the  umbilicuSj 
and  in  the  first  pregnaticy  up  to  the  eighth  mouth  the  prominence  in  the 
median  line  is  like  that  uf  an  ovarian  cv8t  or  a  mvonmtous  uterus  of  the  same 
aize. 

Fig.  53.  The  form  characteristic  of  large  ovarian  cysts  is 
an  ovoid  distention  of  a  part  or  of  the  whole  al>donien,  with  more  or  less  smooth 
outlines.  Such  tumors  at  first  involve  the  lower  or  iufra-umbilic4il  part  of  the 
alKjonjen  greatly  in  excess  of  the  upper  part,  and  if  the  tumi^r  is  of  enormous 


it  may  even  hang  below  the  knees.  The  enlargement  is  always  uniform  in 
varian  cyet^,  Fig.  54,  imil  in  polycys^tic  tnmoi-s  with  but  few  ht^sses;  in  the 
Latter  ca^se  the  smaller  nodular  prominencefi  are  usually  displaced  into  the  flanks 
hy  the  muvetnents  of  the  abdominal  walls  accommmiating  the  convex  smooth 
6Qrfaee  of  the  tumor  tu  the  concave  irmer  surface  of  the  anterior  walh  Some- 
times^ the  surface  of  the  abdomen  appears  nodular  from  the  presence  within  of 
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an  orariaii  tumor  made  up  of  a  inmil>er  of  hwull  uf  alKiut  the  same  size,  or 
when  adiiesitiiis  prevent  the  tunior  from  rotating  and  aceomniodatinoj  itself. 

Figs.  55  and  56.  7\vo  forvni  of  enhtryed  ahdomen  are  ehdrarterhiir  of 
f  hnml  tmnars  of  the  uientsf :  one  in  which  the  distention  is  spherical,  looking 
as  if  the  cavity  contained  a  cannon  ballj  while  the  drop  from  the  top  of  tlie 
tunior  to  tlic  normal  level  of  the  ahdoniinal  wall,  as  the  patient  lie:;  on  her  back, 
is  often  almost  verticaL  This  is  rarely  seen  ui  ovarian  tumors.  The  other 
form  has  an  ap]>earance  of  irregular  nodular  matises  distrihuted  in  the  lower 
abdomen,  Fig.  57- 

Figs.  58,  b%  and  f>0.  Enlargement  of  the  abdomen  frequently  arises  from 
ascitic  accumulations^  which  tend  to  take  the  form  of  a  flattened 


¥m,  65.— FoRic  of  Aedombit  CHAAAUTAfttane  o>  a  Labhe  GT.i>m  j.ATi  MvoMATi>rs  Utkri 
Note  pftrt'u  tilnrly  t>ie  nbrupt  lines  of  clevftlion,  eiH|Jteinny  ftmn  L'pigiiHtrmiti  to  uinbilicti». 

ovoid,  the  regions  of  greixt^st  prominence  being  in  the  flanks,  whither  the  fluid 
gravitates,  ^^ule  the  flattening  is  an  important  diiferential  point  between  an 
ascitic  aecuiuulation  and  eircumscrilied  encysted  fluids,  yet  occ^aisionally  in  a 
nullipara  ascites  may  preajnt  the  domelike  prominence  of  a  cyst,  and  the  iliffcr* 
enee  can  only  lie  detected  after  palpation  tmd  jiereu&mon  in  variouft  positions. 
See  Figs.  i\\  and  02, 

Inspection  is  the  essential  factor  in  the  diagnr^i^is  of  diBeases  of  the  external 
gQuitalia,  vagina,  and  vaginal  cervix,  Tlie  va^giini  and  cervix  can  be  exjvoseil  to 
view  !jy  the  aid  of  instruments.  Relaxed  ontletj  rupture  of  the  outlet,  prolap- 
sus, and  afiectiona  of  Bartholin's  glands,  such  a^  cyBts  and  abseeeses,  etc.,  are 
diagnosed  at  once  by  simple  inspection. 

Inspection  of  the  vagina  and  vaginal   cervix  is  effected 


PHRCUSSIOy. 
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Ijy  mean^  of  specula.  The  best  are  Fergn8Son*e  tubular,  Sims's  duck- 
hill,  GiM>tleir*>  bivalve,  aud  Ndmm's  trivalve  epeciiliiin,  and  Kelly's  email  eylin- 
dncal  e}M?eula.  The  valvidar 
s).>i'eula  am  introilueed  tu  tlicir 
fall  extent  closed,  and  then 
ojjened,  when  tlie  eervix  is 
bn>ught  plainly  into  view, 
rpan  withdrawing  the  epeim- 
lum  the  va^i^nal  walls  are  ex- 
imiined  as  they  slowly  roll  over 
the  end.  Ordinary  ejxscula, 
however^  must  not  \m  nsed  in 
examining  uiunarrieit  wonieu, 
for  they  destroy  the  hyrnen  and 
jirmiut-e  a  dilatation  of  the  vag- 
inal outlet.  I  have  often  seen 
n  di.stention  from  s]>eenlar  ex- 
nmiuation.s  gi-eat  enougli  to  a*!- 
niit  four  tinkers.  Small  eyliii- 
drieal  pet*  u  hit,  t>  een  timet  res  (3^ 
inehesj  long  and  8,  lU,  12,  14, 
and  It;  millimetres  in  diam- 
€ter,  must  he  used  in  examining 
anil  treating  the  vagina  and 
et*rvix  in  unmarried  women  and 
C^'rlij.  Tlie  patient  is  put  in 
the  knee-breast  ]xw?ition,  an<l 
the  speeulum  with  an  ohtiirat^ir 
intr^Hliiced  vvithout  in jnrifig  tlie 
hymen ;  as  soon  as  the  obtuni- 
tor  is  withdrawn  ttie  vagina  fills 
with  air,  and  every  part  of  it, 
with  the  rervix^  is  plainly  ex- 
posed to  view  by  a  light  !^flet*ted 
from  a  heiid  rnirrur. 

Percusdon,— Peretission  is  a 
valuable  adjunct  to  insjieetion 
md  palpation  in  the  differential 
diagnosis  of  alKlomin^d  tumors. 
There  are  in  general  tlm*e  kinds 
of  pt^renssion  notes — ^flat,  tym- 
pafuiir,  and  dull.  The  flat  note, 
<lrawn  from  the  most  prominent 
part  of  an  ovarian  or  uterine 


t'to.  5tS,— AteituiiJcx  DisritKimi*  itv  a  Lakoic  Cvrtic  Mvuha, 
AnpoKiNAL  Wall  »implv  puaiiii*  ovt  wiTiloit  «AaaiKii. 


N'c»U'  dilwk'tl  ftiJt*erfldi*l  eri^antri*?  vein  and  vd«:niiitiiiii»  k'jri. 

cutEH>rf  is  in  striking  ciuitra«it  to  the  high-pitched  tympany  uf  the  intestines  sur- 
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rounding  it.  The  edge  of  the  timior  is  defined  by  an  area  of  relative  dulness  or 
"  tjnipatutic  diilnes48/' 

The  part  of  the  alxlumen  from  wliieh  an  alMloiiiiual  tumor        arisen  niaj 


i- K,.  .1^7     Sj:iawjsfy  Fnnu  of  TitE  Abdouen  CHARArTKWTfTir  or  a  Large  M  |: tTisoni  j,ah  Si  itj'KtUTi-NfcAU 

MvuuA  Willi  Titis  Aiunt3urNAL  Wall* 


Fig.  58. — CuAJiAtTLriitsTic  tiMtM  K>t  a  Fi^Aicm  Aeiiiu>aien  wit  it  Aflcith>». 
Ttic  fluid  huH  pruvitiitfld  down  into  llio  flauki*,  mid  the  Anterior  ahdomlua!  wmll  in  Khe  meUiim  line  uliiiost 


often  he  tletennined  by  pereusfiion,  by  outlining  the  growth  and  noting  on  which 
side  the  remitjatice  ib  wantitig ;  in  ahnost  every  cai^e  that  will  l^e  the  original 


habitat  of  tlie  tumor  from  which  it  ha^  developeti  out  toward  the  inidclle  of  rlie 
aUlominal  cavity,  the  directum  of  least  regi&taiice. 

Tlic  oiithnet^  of  iiiOBt  pelvic  tuiiion?  are  more  or  Icrs  creseentic  and  wnrroimded 
by  nn  area  of  res^oiuuice  called  the  eoruna^  r  o  r  o  u  a  o  v  a  r  i  a  n  a ,  or  cor  o  n  a 
u  te  r i  tia. 

PercHBisiou  is  of  the  greatest  service  in  differentiating  cjRtic  and  soHxl  tiinior^ 
from  tymiMitiy  ami  a^eitee?.  The  tymimiiitic  abdomen  h  resonant  all  over;  the 
a^itie  hI  domeu  yield^i  a  dull  note  in  the  flanks  and  tympany  aljove,  from  the 


c%mtm'\rn%tlv  form  of  wx^rion  thmui^h  nornml  ulHioMiin  (Flg.59>  c^itnpaned  with  ifi^itie  abdomen  (Fi^.  flO)> 


■rm^Htation  of  the  fluid  and  the  floating  up  of  the  intestines,  AVhen  the  accmnu- 
latiori  y  extreme,  however,  the  ditstention  of  the  alnlomen  njay  be  m  great  as  to 
lift  tlic  wallji  farther  from  the  back  rlmu  the  nie^entery  can  rcju*h  ;  in  8iich  ca^e* 
the  intend  net?  are  every  wheix'  covered  witJi  fluid  and  j>crcui3gion  yiekk  a  flat  or 
doll  tjvTupanitic  note  in  all  directions.  Moderate  aceunmlations  may  be  made  to 
^ivitate  frf>in  one  dde  to  the  other,  or  intti  t!io  lower  or  nj>j>er  abdomen^  by 
fhari<2r^Jiir  the  position  of  the  patient;  and  the  duLI  and  tympanitic  areae  will 
ctiaii|^  with  each  alteration  of  poflture. 

The  mo*!t  iini?ortant  of  i>ercng*iion  in  dias^iosis  if>  the  recognition  of  an 
area  of  tympany  overl^-ing  retroi>eritoneal  tumors,  usually  renal,  which  lift  the 
€*olon  forward  as  they  advance  toward  the  anterior  alalotuinal  wall ;  in  this 
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way  the  error  of  mistaking  m\  enlar^d  kidney  for  an  ovariati  tumor  is  always 
to  be  avoideci 

AuflcultatioiL— Auj^ultation  le  limited  to  the  eiirface  of  tlie  a1>domen  and  ift 
flnefiy  valuable  in  diBeriuiinatin^  aljdoiniiial  tunioi-s  from  pre|2Ti*iney,  where  the 
sound  of  the  fetal  heart-teats  is  the  distinctive  sign.  In  fibroid  ttimorg  a  lond 
limit  h  often  heard,  (caused  by  tlie  freu  circulation  of  tlie  bk>od  in  the  great  vaec^u- 
lar  cdiannek ;  this  muat  not  he  mistaken  for  the  bruit  uf  pregiiauey.  The  only 
way  to  make  the  distinction  clear  is  by  discovering  other  signs  of  pregnancy, 

PalpatioiL— After  inspection  and  percueision  we  proceed  to  examine  hy  touch. 
No  iitlier  diagnostic  procedure  is  equally  satisfactory  and  so  certain  in  its  results 
as  the  sense  of  touch  applied  to  the  various  organs  through  the  abdoniLtial, 


Fm.      — <'rLi?fi»jiiGAL  Flattened 

vju^inal,  or  rectal  walls.  It  is  not  nnusual  for  the  beghmer  to  fee!  discouraged 
witii  the  results  of  palpation,  which  at  first  are  crude  iiutl  indefinite,  but  by  ]>er- 
sii^tcnt  practice  the  taetile  sense  becomes  acute,  and  the  cnusisteTice  as  well  as  the 
minuter  outlines  and  relations  of  the  various  organs  in  health  and  disease  are 
easily  appre(*iated. 

liy  palpation  we  outline  stnu-turcs  normal  and  almoriiial^  and  deterniine  the 
relative  position,  consistencej  mobility,  and  sensitiveness  of  the  parts  under  iu- 
vcstigatiou.  In  this  way  cystic  tumors  are  at  once  diffcrontiated  frtnii  han] 
oneSj  and  niatssesare  easily  detected  in  the  lower  abdometj,  where  they  are  Ijiddeii 
behind  the  symphysis,  or  in  the  fianks.  Again,  the  degree  of  relaxation  of  the 
outlet  and  tlie  condition  of  the  vaginal  walls  and  of  the  cervix  arc  at  once 
determined  l)y  digital  paljmtion.  Pal]>ntion  is  greatly  facilitated  by  the  use  of 
certain  postures,  which  are  so  imi>ortant  that  I  shall  describe  them  in  detaib 

The  various  useful  postures  are  the  standi  ng,  squat  ting, 
sitting,  and  bending  forward,  the  left  lateral  or  S i m s "  s , 
the  knee-breast,  and  the  dorsal  or  lithotomv* 
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Standing  Posture . — In  tliis  pofiture  the  patient  stands  witli  one  foot 
on  the  floor  and  the  otlier  rei^tting  on  a  stool  six  or  i^ight  incliog  liigli,  while  the 
pbjsid&ii  stoops  before  her  and,  i-enthi^  the  elLH>w  of  his  exatuining  hand  on  hia 
tnee^  proceeda  to  make  a  digital  examination  of  the  vaginal  outlet,  the  vagina. 


FlO.  62.— OVARIAK  TUHWR  "WITH  AsCtTBIi, 

*     Tie  apper  picture  Mhourg  ibe  (omi      at-Nloiiieri     iv^an  fmiii  below ;       low^^  picture  tlie  form  »e«o  ffoni 
iidi?.   %Av  prtitnuiion  ut  tJic  iitnbiliciu.   iL  K,*  "p.*  Ofc,  2^,  WJb. 

file  otlier  peUR*  organs.  The  hand  can  he  placed  at  regt  and  tlie  arm 
^^iigtheiietl  or  sliortened  at  will  by  enppoj-ting  the  leg  on  the  lm\\  of  tlie  foot, 
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keeping  the  heel  off  the  floor.  This  gives  a  springy  support  and  takes  away 
the  natural  tendency  to  stiffen  the  arm  in  pushing  the  hand  high  up  into  the 
vagina.  Relaxation  of  the  vaginal  outlet  and  descensus  uteri  are  most  easily 
recognised  in  this  way.  While  standing,  also,  if  there  is  a  movable  kidney,  it 
drops  forward  and  is  readily  grasped  between  the  hands. 

Squatting  or  Crouching  Posture. — The  patient  takes  the  same 
posture  as  in  defecation,  and  by  a  slight  straining  effort  is  able  to  demonstrate 
to  the  examiner  behind  her  the  least  tendency  to  prolapse  and  eversion  of  the 
vaginal  walls.  The  full  effect  of  a  relaxed  outlet  may  be  brought  out  in  this 
way  better  than  by  any  other  means. 

Sitting  and  Bending  Forward . — The  patient  leans  forward,  rest- 
ing the  weight  of  her  body  on  the  shoulder  of  a  nurse,  and  so  thoroughly  re- 
laxes the  abdominal  muscles ;  the  examiner  then  sits  before  her  or  at  her  side, 
and  makes  counter- pressure  with  one  hand  over  the  back  while  with  the  other 
he  palpates  deeply  through  the  lax  abdominal  walls. 

Fig.  63.  The  Left  Lateral  or  Sims's  Posture. — In  this  position 
the  patient  lies  on  her  left  side  with  her  left  arm  behind  her  back  and  both 
legs  flexed  upon  the  abdomen,  the  right  drawn  up  above  the  left,  and  the  pelvis 


FlQ.  63.— SiMB's  POSTI  RK. 


Showing?  the  position  of  the  legs  and  chest,  and  especially  the  inclination  of  the  pelvis,  as  seen  in  outline  below. 

tilted  decidedly  over  toward  the  table,  so  as  to  facilitate  the  gravitation  of  its 
contents  through  the  superior  strait  in  the  direction  of  the  anterior  abdominal 
wall ;  this  causes  the  vagina  to  balloon  out  with  air  as  soon  as  the  posterior 
wall  is  retracted.  The  distention  will  not  take  place,  however,  unless  the  pelvis 
is  sufficiently  tilted,  so  that  if  the  patient  persists  in  lying  with  her  right  hip 
vertically  above  the  left,  the  difficulty  must  be  overcome  by  requesting  her  to 
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lie  tnore  on  her  stomaeh.  This  posture  is  useful  for  vaguml  inspection,  local 
treatiuent^,  nnd  mnie  operations.  A  dif<ital  exsuiination  in  this  position  13 
alwavfl  ufisatiBfactory,  as  the  hand  h  imjjedcd  hv  the  pennenm. 

To  expose  tlie  cei-vix  take  a  Sinis^s  ^^pecnhnii,  di]>  it  in  warm  water,  and  anoint 
it  with  vaseline ;  the  right  bnttonk  is  then  lifted  with  the  left  liand,  until  the 
vaginal  itntlet  is  i^en,  when 
the  6[fcecuhini  i.-^  eu^ged  in 
the  fonrtdiette  and  gently 
fihpf>ed  hivek  into  the  vagina, 
a^^oiding  the  uruthnd  orifice, 
and  folkmnng  the  gigtikoid 
curve  of  the  pufiterior  vaginal 
wall,  which  it  i^etmcte  at  the 
^ne  titne. 

If  the  outlet  h  relaxed, 
the  jxjsteriur  wat!  may  Ihj  re- 
traetixl  with  the  fingers  alone, 
and  the  vagina  and  cervix  exi^osed  as  well  as  with  a  speenlnm.    In  this  pos- 
ture, in  c^i^m  of  pelvic  uitlanHnatory  disease,  the  uterus  and  its  appendages  * 
often  do  not  rece<le  into  the  j)elvis,  but  remain  fixed  by  their  adhesion,  while  the 
vagina  does  not  expand. 

Fig.  04»  The  K  n  e  e  -  li  e  t  Posture,  like  the  one  described,  is  not 
often  of  special  value  in  digital  explrn-ation^,  lint  for  the  inspection  of  the  vagina 
and  the  vaginal  cervix  it  m  by  far  the  best.  In  order  to  olitain  the  full  advan- 
tage of  the  p">ftture,  the  jMitient  nmst  be  placed  with  her  head  turned  sidewise 
nfjon  the  table  so  m  to  bring  her  chest  as  close  to  it  as  posi^ihlci;  tlien  witli  the 
Imek  liowed  in,  the  pelvis  is  inverter!  so  that  the  vi^era  naturally  pitch  down- 
wani  toward  the  diaphragm.  Tlie  effect  of  this  posture  may  l»e  exaggerated 
hy  lifting  the  pelvig  with  a  pillow  placed  under  the  knees.  The  corset  must 
always  be  removed  and  the  clothes  drawn  above  the  knees  on  tlie  table  and  over 
the  hips  liehind,  Up*>n  introflucing  the  Hims^'s  or  a  tulndar  s|^eciibim  the  air 
rushes  into  the  vagina  and  balliwns  it  out,  bringing  the  cervix  and  va^nal  walls 
into  perfect  view.  If  there  is  an  ailherent  inflammatory  mass  in  the  pelvis,  the 
vagina  will  only  distend  to  a  limited  extent,  and  the  swelling  at  the  site  of  the 
tumor  may  lie  visible. 

This  is  the  beet  position  in  examining  tlie  virgin,  for  the  wliole  vagina  can 
W  jjcrfectly  seen  throngh  a  small  cylindrical  specnbini  only  10  ur  I'i  milli- 
metres in  diameter,  anrl  \rithout  injuring  the  hymen. 

The  Dorsal  Posture. — In  this  position  the  patient  lies  relaxed  on  a 
iihort  t^hle,  with  her  liead  resting  on  a  pillow  and  the  legs  and  thighs  fiexed,  and 
eovereil  with  a  sheet.  The  clothing  nmst  be  drawn  above  the  hips  behind  and 
al)ovc  the  knee^  in  front,  and  the  corsets  should  lie  loosened-  The  effect  is  in- 
creajied  by  elevating  the  head  and  chest  upon  pillows  so  im  to  shorten  tlie  dis- 
tance lietween  the  symphysis  pubis  and  the  sternum.  By  this  meant^  the  recti 
jua^lea  are  relaxed  and  offer  less  resistance  to  the  invagination  of  the  abdomi- 
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nal  wall  through  the  superior  strait  in  a  bimanual  examination.  The  feet  in  the 
dorsal  position  should  not  be  more  than  15  to  20  centimetres  (6  to  8  inches) 
apart,  throwing  the  knees  outward,  and  facilitating  the  investigation  by  permit- 
ting freer  access  to  the  pelvds.  If  the  feet  are  widely  separated — ^a  fault  com- 
mon to  the  arrangement  of  most  tables  and  gynecological  chairs — the  knees  are 
thrown  inward,  and  the  patient's  inclination  becomes  almost  irresistible  to  draw 
the  thighs  together  the  moment  the  finger  touches  the  vulva,  rendering  the 
examination  difficult,  or  preventing  it  altogether. 

EXAMINATION  OP  THE  PELVIC  ORGANS  IN  THE  DORSAL  POSITION. 

For  the  sake  of  comparison,  a  knowledge  of  the  normal  pelvic  organs  is  in- 
dispensable as  a  standard  in  judging  of  their  condition  in  disease.  Palpation,  or 
examination  by  indirect  touch,  is  the  only  accurate  means  of  determining  the 
condition  of  the  uterus,  tubes,  and  ovaries  in  the  living  subject.  The  normal 
uterus,  broad  ligaments,  tubes,  and  ovaries  can  always  be  palpated  by  a  skilled 
examiner. 

The  methods  of  examination  are  four : 

First,  a  simple  exploration  with  one  hand  by  the  vagina  or  rectum ; 
second,  the  bimanual  examination  through  the  vagina  or  rectum  and  abdom- 
inal wall,  with  the  organs  in  situ;  third,  the  bimanual  examination  through 
the  vagina  or  rectum  and  abdominal  wall,  with  the  uterus  artificially  displaced 
backward  ;  fourth,  the  examination  through  the  vagina,  or  rectum  and  ab- 
dominal wall,  with  the  uterus  drawn  down  to  the  vaginal  outlet. 

a.  Simple  examination  with  one  hand  in  the  vagina  or 
rectum: 

This  is  usually  employed  as  a  preliminary.  Bartholin's  glands  are  examined 
on  both  sides  between  the  thumb  and  forefinger.  The  condition  of  the  outlet  is 
estimated  by  one  or  two  fingers  making  backward  pressure.  The  rugae  of  the 
normal  vagina  are  felt  like  rough  ridges  on  the  anterior  vaginal  wall,  while  they 
are  smoothed  out  in  the  relaxed  vagina. 

The  cervix  is  next  felt  as  a  knoblike  prominence  in  the  vault  of  the  vagina, 
its  axis  pointing  downward  in  a  line  \vith  that  of  the  vagina,  or  backward 
toward  the  sacrum,  or  forward  toward  the  symphysis,  depending  upon  the  posi- 
tion of  the  uterus.  If  the  os  uteri  points  downward  in  the  axis  of  the  vagina 
in  the  nulliparous  woman  it  indicates  either  a  marked  antefiexion  due  to  an  un- 
developed utenis  or  a  retroflexion,  while  in  a  child-bearing  woman  it  means 
retroflexion.  A  lacerated  cervix,  infiltrated  or  studded  with  follicles,  or  the 
indurated  ulceration  of  carcinoma,  are  readily  distinguished  from  the  normal, 
smooth,  knob-like  cervix.  If  the  uterus  is  slightly  anteposed,  its  body  can  not 
be  felt  by  one  hand  alone ;  but  if  it  is  acutely  anteposed,  by  giving  the  anterior 
vaginal  vault  in  front  of  the  cervix  a  quick  blow  the  fundus  will  be  detected  as 
a  resisting  body. 

In  examining  with  one  hand  by  the  vagina,  the  ovary  can  not  be  felt  unless 
it  is  abnormally  displaced  downward  into  the  recto-uterine  pouch,  where  it  may 
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1)G  dieeovereci  by  pressure  behind  the  cervix  nteri  a  little  to  the  right  or  left.  It 
feek  like  a  rounded^  Bomewhat  elastic  liody,  sUpping  up  and  awaj  under  tliu 
preeeure,  Ai^y  attempt  \dtli  oue  Iiaiid  to  feel  tlie  ovary  not  displaced  faib,  or 
>e6  at  the  utmost  but  an  uncertain  idea  of  itn  presenee ;  In^caiise  a^  soon  aa  it  is 
toueIie«l  it  yields  to  the  pressure,  and  is  ihsplaced  up\rard  and  out  of  reach.  An 
e.tanuuation  of  the  deeper  pelvic  structures  with  one  hand  is  therefore  incomplete* 
A.  The  bimanual  method  of  examination  is  conducted 
eitlier  with  the  organs  m  >tt4a  or  with  the  uterus  in  artiti- 
e  i  a  1  d  i   p  1  a  c  e  m  e  n  t . 

The  bimanual  examination  with  the  organs  in  miu  depends  for  its  aticce^ 
upon  the  invagination  of  the  abtloniinal  wall  just  alwve  the  symphysis  pul>is, 


FfO,  65.— BlMAlflilt.  EKAMlSAtlOH  or  Tlllt  PtL^JC  VlPM^ERA* 

  hwi  ititJi  the  ihifii  utiti  fourtlt  fijtL^i  rs*  flexed  upfin  the  paUn  oud  the  pelvic  floor  inv«|ri- 

id<dliifr  m%  tncli  or  tuttr?  to       Iciiifth  oi  the  tingv^ni.    Lull  vit^w. 

t}tri>U|rh  the  superior  strait,  with  one  hand,  while  with  the  other  hand  theexamina- 
ti4>n  is  mjule  through  the  inferior  ^tndt  Tlie  index  tinger,  or  Ixith  index  and 
middle  fingen*,  if  the  vagina  h  sufficiently  lax,  is  introduced  as  far  as 
the  cervix-  The  palmar  surface  of  the  la^t  joint  of  the  tinger  nnist  alwayj^s  be 
itfed  ill  jmlpating ;  it  is  a  begiuner's  error  to  use  the  radial  mde  of  the  finger. 
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There  are  two  ways  of  holiling  the  rmt  of  the  han<i  which  m  out'^ide  during  the 
exainination,  either  mth  the  fingers  strongly  flexed  in  the  pahii,  Fig.  H5,  or 
with  tlie  thumb  and  fingers  widely  Peparatod,  the  thuiiih  re^^tiiig  upon  tlie  tyjni- 
phy&m  and  the  unuinplHyed  lirigeiis  on  the  perineum.  Fig.  *U>,    The  first  pm- 


FjO,  rtG,  — BjiJANl  Al,  Kl£  AMIS' ATIll!<  tJJf  TKK  PKLVtO  VlSrERA. 

The  upper,  ntxioiiimal  hand,  punhof*  tliti  ubdoniinul  wiitla  in  behind  the  ilIUtiij*.  whili;  th*:*  lowcf,  vt^finn.! 
hand,  ciiU^h»i  tbp  cervix.    Nnt*;  the  pmjtiou  of  ihu  third  iitiil  fourth  flngt*m  extcndud  iti  the  t<tiit^i^l 
Htght  viow. 

tion  m  best  when  tlie  examination  can  he  conducted  withoiit  bending  the  flexed 
fingerti  beyoiitl  a  right  angle  with  the  examining  finger ;  otherwise,  the  second 
method  is  prefenible, 

Simnltaiieoufily  \nth  the  introrinetion  of  tlie  finger  into  tlie  ragina  slight 
presBure  ib  made  over  the  middle  of  tlie  Biiperior  ^tndtj  with  the  tips  of  the  fin- 
gera  of  the  other  han(]  reciting  upon  the  al>ilomen  above  the  ^ynipliysifi. 

In  most  casea  only  slight  pressure  is  required  throughout  to  make  a  complete 
examination  of  the  ^>elvic  organs;  in  rather  eases  it  is  nece-ssary  to  overcome  re- 
sifltance  liy  making  a  gradually  inci-earted  pressure  downward  until  the  structures 
are  felt.  As  a  rule,  the  outHues  of  the  pelvic  organs  are  not  minutely  examined 
by  the  abdominal  liand,  wliich  serves  more  m  a  plane  of  resistance  to  prevent 
e  upward  displacement  and  gliding  away  of  uterus  and  ovaries  when  touched 
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by  the  finger  within  the  vagina.  When  the  abdominal  walls  are  thin  and  lax 
the  outer  hand  may  also  be  employed  in  studying  the  outlines  of  the  organs. 

Fig.  07.  Invagination  of  the  Pelvic  Floor . — In  spite  of  the 
assistance  given  by  the  external  hand,  the  bimanual  examination  would  often 
prove  unsatisfactory  if  the  vaginal  hand  were  limited  by  the  length  of  the  index 
and  middle  lingers.    Invagination  of  tlie  i)elvic  floor  is  therefore  a  necessary 


as  by  this  means  the  examining  finger  is  practically  lengthened  from  4  to 

^ntiiiietres  ( 1  i  to  2^  inches).    This  is  accom]>lished  by  pressing  the  perineum 

^Pintuthe  pelvis  in  the  axis  of  the  inferior  strait.    The  pubic  arch  an<l  the 
9 
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tuberosities  of  the  ischium  are  obstacles  to  invagination,  but  a  skilful  examiner 
may  overcome  them  by  cramping  the  fingers  a  little  faore  closely  together  or  by 
making  pressure  farther  back.  Another  difficulty  in  the  way  of  securing  the 
fullest  advantages  from  this  method  of  examining  is  an  involuntary  stiffening  of 
the  wrist  and  finger  muscles.  This  may  be  overcome  by  pushing  from  the 
elbow,  while  the  hand  remains  perfectly  flexible,  in  order  not  to  interfere 
with  the  delicacy  of  its  tactile  sense.  Where  the  resistance  is  unusually  great 
or  the  act  proves  tiresome,  the  examiner  will  help  himself  materially  by  sup- 
porting the  elbow  on  his  pelvis  and  pushing  from  his  hip,  relieving  the  arm 
entirely. 

The  examination  of  the  uterus  is  begun  by  the  vaginal  hand 
giving  the  cervix  a  slight  blow,  which  sends  it  upward  at  the  moment  the  ab- 
dominal hand  bears  down  upon  the  same  spot.  Several  such  movements  rapidly 
repeated  in  front  of  and  behind  the  cervix  at  once  decide  whether  the  body  of 
the  womb  lies  in  anteposition  or  retroposition.  When  the  fundus  lies  in  advance 
of  the  cervix,  by  sliding  the  vaginal  finger  forward  and  bringing  the  abdominal 
hand  a  little  closer  to  the  symphysis  and  pressing  downward,  a  plane  of  resist- 
ance is  furnished  upon  which  the  vaginal  finger  rolls  and  palpates  the  whole 
organ,  while  the  hand  above  also  appreciates  every  movement  given,  and  so  by 
their  combined  action  a  judgment  is  almost  instinctively  formed. 

Examination  of  the  Ovaries. — By  carrying  the  vaginal  finger  far 
up  into  the  lateral  fornix  posterior  to  the  cervix,  and  then  pushing  out  toward 
the  lateral  wall  of  the  pelvis,  while  deep  pressure  is  made  with  the  abdouunal 
hand  in  the  same  direction  through  the  corresponding  semilunar  line,  the  ovary 
can  usually  be  caught  and  palpated.  It  is  not  sufficient  simply  to  touch  the 
ovary,  but  it  must  be  caught  repeatedly  and  allowed  to  slip  between  the  fingers 
in  various  directions  until  it  has  been  thoroughly  examined  on  both  surfaces  and 
its  free  border.  The  ovary  feels  like  a  firm  body  about  as  big  as  the  end  of  the 
thumb,  with  a  rounded  border  and  convex  surfaces,  slightly  irregular.  It  is 
freely  movable  in  all  directions. 

Examination  of  the  Fallopian  Tubes. — Tliese  structures  in 
their  normal  condition  are  not  often  easily  felt  with  certainty  through  the  va- 
gina. If  they  are  thickened  by  disease,  the  uterine  end  may  be  rolled  between 
the  fingers  like  a  stout  cord  and  traced  outward  toward  the  pelvic  walls. 

Bimanual  Examination  by  the  Rectum  and  Abdominal 
W  alls . — A  retrofiexed  fundus  is  felt  and  outlined  with  marvellous  distinct- 
ness when  held  down  upon  the  rectal  finger  by  the  abdominal  hand  pressing  in 
through  the  superior  strait.  The  crucial  point  in  this  examination  is  the  recog- 
nition of  the  angle  between  the  cervix  and  fundus,  associated  with  the  absence 
of  the  fundus  in  front.  The  ovaries  are  felt  by  making  combined  pressure  in 
the  same  direction  as  in  the  examination  through  the  vagina.  If  the  ovary  is 
not  at  once  found,  the  surest  guide  is  the  utero-ovarian  ligament,  recognised  as 
a  prominent  fold  on  the  posterior  surface  of  the  broad  ligament  just  below  the 
cornu  uteri ;  by  following  this  out  with  the  finger  for  2  to  2^  centimetres  (f  to 
1  inch)  the  inner  border  of  the  ovary  is  felt. 
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Bimanual  Examitiatioti  hy  tiie  Rectum  and  Abdomen 
after  Atmospheric  Distentinn  of  the  Rectum- — Whmi  the  or- 
dinarv  rectO'alxlotiiiiial  I^iinanual  examination  is  impedecl  hy  voih  of  small  intes- 
tines lining  the  posterior  pelvig  and  interfering  with  the  fingers  in  their  effort*? 
to  eeareh  out  and  palpate  the  ovaries  and  tuhcii,  this  difficulty  may  be  removed 
hy  the  following  expedient ;  The  rectum  and  bladder  are  first  evacuated  and  the 
patient  is  put  in  the  knee-chest  posture  and  a  6j>eeulum  introduced  into  the 
rectum.  This  lets  in  a  large  amount  of  air,  and  the  bowel  balloons  out  and  ap- 
plies itself  broadly  over  tfie  siieml  liollow  and  tlic  posterior  surfaces  of  the 
uterus  and  left  brojiil  ligament,  and  at  the  same  time  the  small  intestines  fall 
away  into  the  upper  aMomcn  after  a  minute  or  two.  The  patient  must  then 
im  tunied  on  to  her  baek,  taking  eai*e  to  keep  the  pelvis  constantly  higher  than 
tlie  rest  of  the  abdomen,  so  a^  not  to  let  the  intestines  grantate  again  into  the 
pel^ie  cavity. 

On  making  the  liimanual  examination  the  i>elvic  viscera  are  felt  with  start- 
ling distinctness,  the  rectal  finger  enters  a  large  air  cavity  no  longer  impeded  by 
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the  mucous  folds,  the  opening  from  the  ampulla  into  the  upper  bowel  is  readily 
found,  and  the  posterior  surface  of  the  uterus  and  tlie  ovaries  and  tubes  feels  as 
if  skeleton izefl  in  the  pelvis-  They  lie  so  clearly  exposed  to  touch  that  their 
minuter  surface  peculiarities,  fissures  and  elevations,  and  variations  in  consistence 
can  l»e  detected. 

The  roots  of  the  sciatic  nerve  may  also  be  palpated  by  the  rectum,  as  shown 
in  Fig.  »>?S ;  such  an  examination  will  sometimes  reveal  the  source  of  an  obscure 
intra-pelvic  pain  which  has  previously  been  attributed  to  an  ovarian  or  a  uterine 
origin.  The  pitient  nmst  be  conscious,  and  as  the  fingers  are  drawn  over  the 
Lender  cord  a  cry^  of  jmin  mill  be  elicited* 
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r.  Bimanual  examination  in  the  dorsal  position  with 
elevated  pelvis;  the  same  with  the  uterus  in  artificial 
retroposition  : 

If  the  pelvis  of  a  patient  in  the  dorsal  position  and  with  strongly  flexed 
knees  and  thighs  is  elevated  high  above  the  level  of  the  body  on  the  table  the 
intestines  will  gravitate  upward  and  the  lower  abdominal  walls  fall  in  toward  the 
pelvic  viscera,  which  are  now  conveniently  disposed  for  a  searching  deep  bimanual 
examination  through  vagina  or  rectum  and  abdominal  walls.  The  examiner 
now  stands  on  one  side  of  the  patient  and  proceeds  with  the  investigation  with 
unusual  ease,  the  curves  of  the  flexed  hands  naturally  following  the  hollow  of 
the  sacrum  and  the  curved  pelvic  canal. 

Not  infrequently  the  posterior  surfaces  of  the  uterus,  ovaries,  tubes,  and 
broad  ligaments  can  not  be  distinctly  palpated  by  any  of  these  methods,  either 
because  the  fundus  lies  too  far  forward,  with  the  cervix  too  far  back,  or  because 
the  patient  is  so  stout  that  the  finger  can  not  reach  far  enough.  A  satisfactory 
examination  of  the  surface  of  the  uterus  and  its  adnexa  can  often  be  made  under 
these  circumstances  by  forcing  the  organ  back  into  retroposition  and  pushing  it 
down  on  the  floor  of  the  pelvis,  where  it  is  easily  palpated,  together  with  its  ad- 
nexa, by  the  vaginal  or  rectal  finger.  In  order  to  produce  this  artificial  retro- 
displacement  it  is  generally  necessary  to  have  the  patient  under  the  influence  of 
an  anesthetic,  so  that  she  will  be  completely  relaxed.  The  examination  pro- 
ceeds as  follows :  The  abdominal  hand  is  first  pressed  down  behind  the  symphy- 
sis pubis  to  catch  the  fundus,  while  the  other  hand  lifts  it  through  the  anterior 
vaginal  wall.  The  fundus  brought  within  the  grasp  of  the  external  hand  by 
this  means  is  caught  and  pushed  backward  in  the  direction  of  the  sacral  hollow. 
The  backward  displacement  is  finally  completed  by  continuing  the  pressure  on 
the  anterior  face  of  the  uterus  with  the  abdominal  hand,  wliile  the  vaginal  finger 
hooked  behind  the  cervix  rotates  it  forward  and  upward.  Each  of  these  three 
movements  forms  a  step  in  the  backward  rotation  of  the  uterus  upon  its  trans- 
verse axis  through  the  junction  of  the  cervix  with  the  body. 

While  the  abdominal  hand  keeps  up  the  pressure  and  so  holds  the  uterus  in 
its  abnormal  position,  the  vaginal  finger  is  withdrawn  and  inserted  in  the  rectum, 
up  beyond  the  ampulla,  through  the  sphincter-like  orifice  between  the  utero- 
sacral  ligaments,  where  the  whole  posterior  surface  of  the  uterus  and  the  broad 
ligaments,  including  ovaries  and  tubes,  can  be  minutely  palpated.  The  utero- 
ovarian  ligaments  stand  out  as  sharply  defined  folds  on  either  side  of  the  uterus 
just  below  its  cornua,  and  form  the  best  guides  in  locating  the  ovaries  when 
they  are  diflScult  to  find. 

d.  The  bimanual  examination  with  the  uterus  drawn  down 
to  the  vaginal  outlet: 

The  advantages  of  this  mode  of  examuiation  is  that  the  uterus  is  acted  upon 
in  three  different  directions  at  once.  It  depends  for  its  success  upon  the  great 
natural  mobility  of  the  organ,  which  allows  it  not  only  to  be  forced  back  into 
retroposition,  but  tolerates  a  marked  artificial  descensus.  The  normal  uterus 
may  be  displaced  without  injury  downward  in  the  vagina  until  the  cervix  ap- 
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pearE  at  the  hymen.  In  this  way  we  sceure  the  completest  pt^esible  iuvesti- 
tioti  of  the  condition  of  the  peiitoneal  Burfaces  of  the  nterus  aud  its  adoexa, 
rfiort  of  an  exploratory  celiototny,  and  indectl  in  many  i-fimB  it  is  quite  as 
aeeiimte. 

t'ig.  tili  Thie  metliod  of  exaniinatiou  is  carried  out  as  follows :  First  intro- 
duce the  index  finger  up  to  the  cervix,  to  act  m  a  guide  for  the  tenaeulum 


Th^  ft  fsiXr  if^  imujrlit  with  the  ofimi|;AtC!(l  tetiaeultiirt  aihrl  drawn  dnu  h  to  the  outlet ;  then  tJie  k>riucu1tim 
liMd  «4^i»^ii^t  lilt'  hall  of  the  Llm«ib  while  ihv  fin^iT  jh  iusmrtc.il  into  tlit:  ivctum  ami  u>*ed,  in  con- 

*  ^"1  Dritll  Ihii  nltihutunii]  Jjiiml,  Ui  txaiuliie  the  jwlvk*  ori^aUB. 


tmtsBjm^  or  Kelly's  eornigate<l  teiiaculnin,  which  is  firnily  hooked  in  the  anterior 
lip  jti^  within  tlie  canal.  Then  make  traction,  displacing  the  whole  ntenis 
downward  in  the  axis  of  the  vagina,  until  the  cervix  i.s  at  or  near  the  vaginal 
optkC    An  ajs^ititant  now  takes  the  tenaculum  and  retains  the  utenifi  there,  and 
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the  examiner  employs  the  abdominal  hand  in  pushing  down  on  the  fundus  to 
steady  it,  while  with  the  index  finger  of  the  other  hand  he  palpates,  through 
the  rectum,  the  whole  organ  and  its  displaced  adnexa  with  the  greatest  ease. 
If  the  corrugated  tenaculum  is  used,  the  necessity  of  an  assistant  is  dispensed 
with,  for  the  corrugations  afford  a  sufficient  hold  to  be  grasped  between  the  ball 
of  the  thumb  and  the  middle  and  ring  fingers,  or,  exceptionally,  between  the 
palmar  surface  of  the  ring  finger  and  the  dorsal  surface  of  the  second  joint  of 
the  little  finger. 

This  method  is  of  especial  service  in  revealing  small  myomata  on  the  uterus, 
from  the  size  of  a  pea  up,  or  cysts  in  either  ovary,  or  light  adhesions,  or  smaller 
degrees  of  hydrosalpinx.  In  some  pelvic  inflammatory  conditions  such  trac- 
tion is  dangerous;  it  should  therefore  always  be  preceded  by  a  preliminary 
bimanual  examination,  without  displacement,  when,  if  doubt  remains,  the  trac- 
tion may  be  begun  and  continued  only  under  constant  observation  by  the  rec- 
tum, and  any  resistance  on  the  part  of  the  tissues  should  be  respected  by  instant 
cessation. 

One  more  manipulative  procedure  still  remains  for  consideration. 

The  examination  of  the  anterior  surface  of  the  uterus 
through  the  rectum: 

This  is  done  by  displacing  the  uterus  as  just  described,  and  adding  to  it  a 
marked  retroflexion,  secured  by  hooking  the  index  finger  in  the  rectum  over 
the  fundus  and  gently  pulling  it  down  toward  the  anus.  In  this  way  a  retro- 
flexion is  produced  and  the  anterior  wall  can  be  as  distinctly  palpated  as  the 
posterior. 

After  a  displacement  examination  of  any  kind  it  is  not  sufficient  to  release 
the  cervix  from  the  tenaculum  or  forceps  in  order  to  restore  the  parts,  but  the 
uterus  should  be  carefully  put  back  into  its  original  situation.  To  do  this,  the 
hand  which  has  been  engaged  in  examining  through  the  rectum  is  \vithdrawn 
and  washed,  and  then  introduced  into  the  vagina,  when,  by  pushing  on  the  an- 
terior lip  of  the  cervix,  the  uterus  is  restored  to  its  position  in  the  pelvis,  and  at 
the  same  time,  if  necessary,  the  fundus  is  caught  by  the  abdominal  hand  and 
drawn  into  anteflexion.  The  patient  should  remain  in  bed  from  twenty-four  to 
forty-eight  hours,  or  longer,  if  she  continues  to  experience  any  discomfort  from 
the  examination.  But  the  facility  with  which  the  whole  manipulation  is  effected 
is  usually  so  great  that  no  after-effects  are  observed  by  the  time  the  recovery 
from  the  anesthesia  is  complete. 

EXAMINATION  IN  PELVIC  DISEASE. 

The  beginner  must  train  himself  from  the  very  outset  to  go  through  a  cer- 
tain routine  in  the  examination  of  every  case,  for  it  is  only  in  this  way  that  a 
comprehensive  view  can  be  secured ;  by  this  routine  he  will  also  often  discover 
important  minor  points  which  have  a  direct  bearing  on  major  lesions  under 
investigation. 

It  is  the  serious  fault  of  some  examiners  that  as  soon  as  they  find  a  lesioiL 
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any whem  in  the  genital  tmet  whieh  may  account  for  some  of  the  symptoms 
tliey  at  ont*e  txm  cent  rate  tlieir  entire  attention  and  treatment  upon  tliat  point, 
ffirgetting  tbe  fact  that  tlie  patient  may  have  other  lesiom  as  welL  This  ig  best 
illostrated  hy  tlie  nuineronjii  ume&  of  lacerated  cervix  and  "  uk*ere  of  the  mouth  of 
the  wonih  ■*  persistently  treated  where  the  serioos  disea^  lies  in  the  inflamed 
Fallopian  tiihe8. 

To  avoid  tliifi  Buperficial  treatment  tlie  examination  begins  by  noting  all  the 
peculiarities  of  t!ic  external  genit4tlia.  The  orifices  of  BarthoUn's  glands  must 
be  Jofiked  at  for  the  inrhe^  significant  of  hifection^  and  the  glands  themselves 
hould  l>e  felt  to  see  if  they  are  enlarged  or  pus  can  be  squeezed  out  of  tlie 
duct.  The  state  of  the  hymen  must  be  noted — wliether  intact^  dilated,  or  torn. 
The  urethral  oritice,  by  a  puffy  reddened  condition,  often  give«  evidence  of  a 
gonorrheal  infection^  and  a  little  pus  can  be  milked  down  the  urethra  l>y  the 
finger  stroking  the  anterior  vaginal  wall  By  firmer  pressure  of  the  outer  part 
id  the  arethra  against  the  pubie  arch,  Skene's  ducts  are  emptied  of  any  ace u urn- 
ktel  pus,  Sciirs  at  the  vaginal  outlet  and  the  relaxed  condition  following  child- 
birth or  the  use  of  large  instniments  are  also  to  be  noted,  as  well  as  the  func- 
tional activity  of  the  anterior  til>res  of  the  levator  ani  muscle, 

Tlie  vagina  is  noted  as  sliort  or  long,  and  nigose  or  smoothed  out,  and  espe- 
<ta1  note  is  taken  of  any  cysts  in  it.  The  rectum  can  l>e  palpated  through  the 
p4is!terior  vaginal  wall,  feeling  like  a  stringy  collapseil  tube  easily  moved  from 
side  to  side  ;  if  it  contains  any  fecal  masses  this  is  evident  to  touch.  Anteriorly 
the  liaee  of  the  liladder,  and  an tero* laterally  tbe  ureters,  can  be  felt  through  the 
vjigiua,  and  if  they  are  inflamed^  toncli  will  alwaj^s  elicit  complaint.  The  cernx 
the  must  prominent  feature  in  the  vault  of  the  vagina  ;  its  direction  is  im- 
portant^ whether  lying  in  or  across  the  vaginal  axis,  and  its  form,  whether  conical 
with  a  small  os,  or  split  and  everted  and  containing  distended  follicles.  At  the 
Tstilt  of  the  vagina,  in  front  of j  behind,  or  at  the  Bides  of  the  cervix,  hard  nmi^eeB 
nmy  be  felt  which  will  require  a  careful  bimanual  examination  to  determine  their 
identity.  The  condition  of  the  rectum  sliould  lie  carefully  inquired  into  in  every 
iry necological  case,  and  any  symptoms  i>ointing  in  tliat  direction  should  be  in- 
vct^tigated  w^ith  care.  The  gynecologist  will  in  this  way  take  particular  note  of 
hemorrhoids,  figisures,  fistula,  proctitis,  and  especially  of  strictures. 

The  examination  of  the  urethra,  bladder,  ureters,  and  kidneys  are  des(?ribed 
in  Chapters  XII  and  XI IL 

The  bimanual  examination  by  one  of  the  methocls  described  follows  next ; 
the  position  of  the  uteru!^  is  observed,  together  with  its  size,  surfaces,  mo- 
l*iltty,  and  gensitiveness.  Finally,  tlie  tubesj  ovaries,  and  broad  ligaments  are 
palpHted. 

When  snch  a  routine  is  regularly  followed,  instead  of  merely  noting  one 
lesion,  the  otiserver  will  often  find  seveml,  either  independent  or  in  conjunction, 
iri  the  same  patient ;  for  example,  a  deep  laceration  or  a  complete  tear  through 
the  ^^ptuni  at  tbe  vaginal  outlet  is  often  found  associated  w^ith  extensive  scar 
ti^ne  in  the  vagina,  a  lacerated  cervix,  and  a  retroflexed  uterus ;  or,  on  the 
other  band»  the  external  tear,  which  is  the  sign  of  a  difficult  fon^eps  lal>or,  is 
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associated  with  a  pelvic  tubal  abscess,  the  sequela  of  a  puerperal  infection. 
One  of  the  most  striking  complications  I  have  seen  was  that  of  a  patient  with 
a  gonorrheal  urethritis.  Pressure  on  Bartholin's  glands  squeezed  out  a  little 
pus  and  showed  she  had  also  Bartholinitis.  Pus  taken  from  the  vagina  con- 
tained numerous  gonococci;  an  endocervicitis  and  an  endometritis  were  also 
gonorrheal.  When  the  abdomen  was  opened,  pus  oozing  from  the  tubes  was 
found  to  contain  the  same  organisms,  and,  lastly,  they  were  found  abundantly  in 
pus  taken  from  the  peritoneal  cavity. 

Pelvimetry. — Pelvimetry  is  of  the  utmost  service  to  scientific  gynecology, 
and  should  be  constantly  practiced  in  all  clinics,  as  the  gynecological  lesions 
found  are  often  explainable  by  the  discovery  of  a  deformed  pelvis.  The  various 
external  measurements  should  be  made  as  described  in  the  obstetrical  text-books 
— viz.,  the  distance  between  the  anterior-superior  iliac  spines,  between  the  iliac 
crests,  Baudelocque's  diameter,  and  the  intertrochanteric  diameter. 

There  are  four  ways  of  measuring  the  true  conjugate  diameter  of  the  superior 
strait,  which  is  the  most  important  single  measurement :  In  the  first  place,  it 
may  be  estimated,  as  usual,  from  the  diagonal  conjugate  tlirough  the  vagina ; 
this,  however,  is  often  impracticable  in  gynecology,  first,  either  because  the 
vaginal  canal  is  too  short  and  rigid,  or  because  of  scar  tissue  at  the  vaginal  vault, 
or  of  masses  in  the  pelvis  above  the  vault  which  prevent  the  necessary  displace- 
ment of  the  vagina  up  to  the  sacral  promontory.  In  tlie  second  place,  a  diagonal 
conjugate  may  sometimes  be  obtained  under  these  circumstances  by  pressing  the 
finger  up  through  the  rectum  until  it  touches  the  promontory,  and  so  measuring 
the  distance  to  the  under  surface  of  the  pubic  arch.  In  the  third  place,  I  have 
found  the  following  procedure,  which  I  call  ''the  external  direct  method  of 
measuring  the  true  conjugate,"  to  be  most  generally  useful : 

The  patient  lies  on  the  back,  with  slightly  flexed  thighs  and  knees,  and  the 
head  and  chest  elevated,  so  as  to  relax  the  abdominal  muscles  perfectly.  The 
examiner  then  stands  on  her  right  or  left  side,  according  as  he  intends  to  use  his 
right  or  his  left  hand  with  the  palmar  surface  down.  Then  with  gently  in- 
creasing pressure  he  makes  deep  palpation  above  the  symphysis  pubis  backward 
toward  the  vertebral  column,  feeling  for  the  promontory  of  the  sacrum  with  the 
tips  of  the  fingers,  sweeping  from  the  abdominal  cavity  down  into  the  pelvis, 
deeper  and  deeper  each  time  until  the  characteristic  median  projection  of  the 
promontory  is  recognized.  As  soon  as  the  promontory  is  felt  he  sweeps  the 
fingers  of  the  open  flat  hand  several  times  down  over  it  into  the  pelvis,  gaining 
a  distinct  impression  as  to  its  exact  position ;  then  the  fingers  are  allowed  to 
rest  vertically  above  the  promontory  ;  ui  this  way  the  posterior  point  of  the  con- 
jugate diameter  is  fixed.  The  free  hand  now  determines  the  anterior  point,  by 
pressing  the  middle  finger  down  behind  the  symphysis  pubis,  until  the  most 
prominent  point  on  its  posterior  border  is  distinctly  felt.  Directly  over  this  an 
indentation  is  made  with  the  finger  nail  on  the  outstretched  hand.  Fig.  70.  The 
hand  is  then  raised  from  the  abdomen,  keeping  the  fingers  rigidly  in  the  same 
position,  and  the  distance  from  the  tip  of  the  finger  to  the  mark  made  on  the 
palm  will  be  the  true  conjugate  diameter.  Fig.  71. 
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The  chief  Boiirce*^  of  error  arise  either  from  nieasiiriiig  directly  over  the 
ait  of  the  tiyinphyfiia  or  from  pressing  the  fingt^r  tips  agaitiBt  the  proni- 
tory  instead  of  over  it,  thus  interposing  the  tliicknese  of  the  ahdotiiina!  wath 
Jndginent  necessary  to  tell  when  the  tiiigers  arc  vertically  above  tlie  prom- 
ontory tlirough  aMominal  walla  of  varying  thickness  is  the  chief  factor  in 


FlO,  TO  — 'Flll#T  NtIIT  I)*  Tilt  KXTKJtJlAL  DlJtKt't  MkTIIOU  of   M£4J4i:Ul!^a  THK  i*uS,llHATA  VtHA* 

Itipof  cIjk  (iiUine  flfiijer  of  thf  left  hand  n'i^b^  junt  alMnv  Uio  finimoiitorj-  of  \]w  t^iertJUH  while  the 
^ttiifTittthv  rlirliC  hntid  imU'ntH  thf  puliii  nt  a  [mint  jiiKt  ttlKuvi*  t1i<j  iu&er  fai'v  of  the  Hjmplij^iEi.  Thc< 
n  mnrkM  olfiu  ibt?*  way  in  tlit;  truti  ntnjugiittt. 

making  the  measurement.  Experience  will  gradually  eliminate  grosser  errors 
and  lifing  a  sufficient  degree  of  certainty  for  practical  purjjoses.  The  more  con- 
tnic*tt*d  the  ]>elvig  the  lens  is  the  liahility  to  error. 

In  iJlustration  I  will  cite  the  following  cajse  (see  George  W_  I>4>hhin,  Amer, 
Jour,  Ohfd,^  voh  xxKii,  No.  2,  1895)  ;  Mrs.  II.,  admitted  to  the  Jolms  Hopkins 
tliH^pitah  Jannars'  3,  l!^95,  ha*I  had  two  severe  instrumental  lahors  within  two 
years,  l^Ah  children  dying  during  laWr.    Since  the  second  lahor  she  had  had 


no  control  of  loose  bowels  and  there  was  a  constiint  dribbling  of  urine. 
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Tlie  examinatioii  revealed  an  extensive  dermatitis  with  edetna  of  the  ertemal 
genitals.  The  rec^to-vaginal  eeptiim  was  torn  through  and  the  sphincter  pits 
eepfirated  3  ceiitinieters  (1^  inch),  although  in  spite  of  this  tlie  vaginal  outlet  was 
well  lifted  up.  The  vagina  waii  Bmooth  throughout;  at  the  vault  there  was  a 
sharp  falciform  sc'ot  at  the  junction  of  the  right  latenil  and  anterior  vaginal 
walls.  The  cervix  was  stellate Ij  lacerated  and  divided  into  une  posterior  and 
two  anterior  portions,    A  eiileus  of  scar  tistiue  hetween  the  two  anterior  por- 


Fm.  71.^ — Ski  unii  STKe  in  tiik  Mkapi  jikment  (if  tiik  Cunjuoata  Veha. 
TakiQi?  tht'  mtusyrii  mwrktHl  m  di^ftcribed  In  Fig-  70, 


tions^  ended  at  a  veaieo- vaginal  tistula  3  niitli  meters  in  diameter.  The  uterus  lay 
in  retropo^ition  reclining  in  the  sacral  hollow.  The  tubes  and  ovaries  were 
normal.  On  account  of  the  dense  unyielding  scar  tissue  in 
the  vaginal  vault,  it  was  impossible  to  measure  the  oblique 
conjugate  either  by  the  vagina  or  by  the  reetum.  By  the  ex- 
temal  direct  method  the  true  conjugate  was  found  to  be  only  7  eentitneters 
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(3  inches).  The  patient  had  a  flat  pelvis  of  hi^h  grade,  the  obstetrical  diflS- 
culties  were  fully  explained,  and  the  gynecological  condition  etiologically 
accounted  for. 

In  the  fourth  place,  the  most  accurate  method  of  all  is  the  direct  measure- 
ment of  the  conjugate  from  sacral  promontory  to  posterior  surface  of  the  sym- 
physis pubis,  through  the  abdominal  incision  in  the  course  of  a  celiotomy ;  this 
is  easily  obtained  by  guiding  the  tip  of  a  graduated  sound  to  the  promontory 
by  the  index  finger,  and  then  feeling  for  the  posterior  surface  of  the  symphysis 
with  the  other  index  finger,  and  estimating  the  corresponding  point  on  the 
sound,  which  is  now  taken  out  and  the  marking  read  off. 

This  is  particularly  useful  in  pelvic  inflammatory  cases  where  the  disease  has 
come  from  a  difficult  labor  and  the  abdomen  has  to  be  opened  to  remove  it. 

EXAMINATION  UNDER  ANESTHESIA. 

I  feel  that  I  can  not  emphasize  too  much  the  extreme  importance  of  a  rou- 
tine use  of  ether  or  chloroform  anesthesia  to  the  point  of  complete  relaxation 
in  investigating  intrapelvic  diseases.  Weeks,  months,  or  even  years  of  useless 
palliative  measures  will  be  saved  in  many  cases  if  the  patient  is  anesthetized  and 
examined  before  beginning  treatment.  The  purpose  of  the  anesthesia  is  to  do 
away  with  all  resistance  on  the  part  of  the  patient,  relaxing  the  abdominal  mus- 
cles completely  and  preventing  the  possibility  of  unexpected  resistance  when 
tender  points  are  touched.  The  examination  with  the  anesthetic  can  be  con- 
ducted with  a  thoroughness  which  is  impossible  without  it,  the  uterus  can  be 
drawn  down,  adhesions  pulled  upon,  the  perineum  deeply  invaginated,  and  in- 
flamed tubes  and  ovaries  handled  in  a  way  which  is  impossible  as  long  as  the 
patient  remains  conscious. 

I  may  add  also  that  it  is  a  definite  advantage  to  the  operator  to  be  able  to 
devote  his  concentrated  attention  to  the  examination  and  not  to  be  distracted  by 
his  anxiety  as  to  how  much  pain  he  is  giving  his  patient. 

Kulet  for  the  Use  of  Ajiesthesia. — I  recommend,  therefore,  the  following 
roles :   Clse  an  anesthetic  in  all  cases 

(a)  Where  doubt  exists  after  an  ordinary  bimanual  examination. 

(b)  Where  a  patient  comes  to  the  specialist  after  having  had  treatment  for  a 
long  time  at  other  hands  without  improvement. 

(c)  In  all  cases  of  pelvic  peritonitis  involving  one  or  both  ovaries  or  tubes, 
without  producing  any  gross  tumor,  when  the  use  of  the  anesthetic  is  to  find 
out  the  extent  of  the  disease. 

(d)  Always  in  unmarried  women. 

Preparation  of  the  Patient  for  Anesthesia. — The  lower  bowel  must  be  emptied 
taking  a  purgative  the  night  before,  and  if  this  does  not  act  freely  enough, 
^   enema  in  the  morning.    The  bladder  should  be  emptied  by  catheter  at  the 
^t  moment.   It  is  best  to  examine  early  in  the  morning  and  about  an  hour 
^fter  a  light  breakfast,  such  as  a  cup  of  tea  and  a  piece  of  toast.   The  early  hour 
the  advantage  of  relieving  the  patient  from  a  day  of  anxious  expectation. 
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After  completely  anesthetizing  her,  if  it  is  done  in  her  room,  she  should  be 
brought  across  the  bed,  with  her  hips  projecting  a  little  over  the  edge  and  legs 
and  thighs  held  well  flexed  by  assistants  or  a  leg  holder.  It  must  be  the  aim  in 
the  examination  to  keep  her  unconscious  as  short  a  time  as  is  consistent  with  a 
thorough  investigation,  in  order  to  diminish  the  after-discomforts  with  the  lia- 
bility to  distressing  nausea.  Patients  who  have  come  into  the  house  from  the 
outdoor  department  simply  for  the  ether  examination  usually  go  home  late  in 
the  afternoon  of  the  same  day,  but  it  is  better,  as  a  rule,  to  keep  them  quietly 
in  bed  for  a  full  day  afterward. 

Exposure  of  any  part  of  the  body  during  the  examination  must  be  guarded 
against  as  much  as  possible,  no  matter  what  the  patient's  station  in  life  may  be, 
partly  on  the  ground  of  a  proper  respect  for  the  sex  in  general,  partly  because 
of  the  sacred  obligation  to  treat  the  patient  in  her  helpless  condition  with  that 
deference  which  is  her  due  in  return  for  her  confidence  in  putting  herself  in  this 
way  into  her  physician's  hands,  and  partly  because  of  the  inevitable  demoralizing 
effect  on  nurses,  the  doctor,  and  assistants  that  comes  from  a  careless  indifference 
to  the  dictates  of  a  proper  modesty.  While  the  patient  is  being  examined  no 
persons  not  directly  interested,  professionally  or  otherwise,  should  be  present. 

Classes  of  students  must  be  admitted  to  the  examining  room  in  limited  num- 
bers only ;  in  no  case  should  more  than  three  or  four  students  examine  the 
same  patient,  and  the  physician  who  is  responsible  for  her  must  exercise  a  con- 
stant watchful  care  to  keep  any  student  from  examining  too  long  and  from  using 
unnecessary  force. 

The  hands  must  be  specially  prepared  for  the  examination  by  a  thorough 
scrubbing  with  soap  and  warm  water,  and  by  cutting  the  nails  short,  so  that  they 
will  not  bniise  the  skin  in  making  the  liinianual  examination.  After  each  ex- 
amination the  hands  nmst  be  washed  afresh  to  prevent  carrying  contamination 
from  one  case  to  another.  An  examination  should  never  be  made  with  a  sore 
hand.  Vaseline  is  a  good  lubricant  for  the  vaginal  and  rectal  fingers.  When 
the  hymen  is  intact  the  examination  should  be  made,  as  stated  in  the  rules, 
under  an  anesthetic ;  in  this  condition  it  is  sometimes  possible  to  introduce 
a  small  finger  into  the  vagina  without  making  any  rupture,  but  it  is  better  to 
omit  the  digital  examination  l)y  the  vagina  entirely,  and  to  conduct  it  wholly 
through  the  rectum  and  abdominal  walls.  If  it  is  necessary  to  catch  the  cervix 
and  draw  the  uterus  down  to  get  at  the  tubes  and  ovaries,  this  may  be  done  by 
introducing  into  the  vagina  the  bullet  forceps  closed,  and  then,  guided  by  the 
rectal  finger,  which  feels  the  cervix  distinctly,  to  open  the  forceps  and  grasp  the 
cervix. 

A  perfectly  satisfactory  inspection  of  the  vagina,  and  without  injury  to  the 
hymen,  may  be  made  by  using  a  small  cylindrical  speculum  in  the  knee-breast 
position. 

The  Examination. — The  various  methods  of  handling  the  normal  pelvic 
organs  and  the  different  avenues  of  access  to  them  are  also  used  in  investigating 
the  diseases  of  these  organs  ;  and  the  knowledge  acquired  in  gaining  a  thorough 
familiarity  with  the  condition  and  relations  of  the  healthy  organs  is  indispensable 
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in  eetimating  tlje  presence  and  extent  of  digaai^e,  for  tlie  normal  condition  ib  the 
only  standard  of  conipari&on.  Owing  to  a  want  of  familiarity  with  the  normal 
etnicturea,  operators  have  frequently  made  the  frightful  niietake  of  removing 
si>uijd  urganfi. 

Almost  all  morbid  clmnges  advanced  enough  to  call  for  operative  interfer- 


S J  ■  htrniinDAl  exNmmiitlon,  wjiflc  the  vntfiiuit  ^utfvn-^  H'l^tiii^  upon  thv  cervix,  liuld  thi.'  rnip^ti  tip,  the 
r:::*!!sl  fingcm  Mre  abli?  Ui  iliH^-fnt-f  the  lUtle  auloui*  t>t!tvvi>L*n  clio  fmnlus  jirnl  the?  tuiimr,  iiiui  lo  uppmimtis 
i4%|it  but  tlUtUii't  tfiutiilily  nfthti  myomn     ^mpattklti  ffum  tlm  lunduH,    Ih       Uet.  24,  ^^ti. 


jprodnee  alteration*  of  the  nonnal  fitructiires  which  can  Im?  recognizeii  by 
igation  which  condderf?  the  foUowing  jKniits  i 
(a)  LM^pIaceraents  affecting  position, 
(h)  Fixation  and  arlhesions  afTe<*ting  inohility. 
(e)  Inflannnation  and  tumors  affecting  size  and  form. 

(d)  Any  abnormal  eensitiTenees. 

(e)  Peculiarities  of  consistence* 

(f)  Information  derived  from  curettage  of  the  utenie. 

(g)  The  microscopic  examination  of  a  piece  of  tissue  excised. 

(h)  The  microscopic  and  Imcteriological  examination  of  uterine,  vaginal,  and 
4tther  dischargEei. 
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The  skilled  examiner  never  makes  hia  diagtiosis  Ijy  taking  these  qiiestions  tip 
and  appl>ang  them  one  after  another,  seriatimj  to  a  case  in  liand  ;  he  proceeds, 
on  the  (mritrary,  to  make  the  investigation  with  a  traintKl  touch  whi(*h  at  once 
recognizes  my  abnormaUtiei^,  and  instinctively  selects  the  essential  pointi  for 


Fio.        Showimo  tHi  Lerr  Latkhai  Di»Pi.ACEJiKNT  of  tfie  Utkkiib,  which  ta  Pmisn  Ttj  rnt  Ui'i-ti^rTK 

SJUS,  13J  TUB  DlKECTlOS  Of  TUB  AHROWS,  HV  AN  OVAlllAJt  CVfiT  OUt  tUK  RifJHT. 

more  special  attention.  Snch  a  plan  is  not  without  the  risk  of  occasionally  over- 
looking some  point  of  importance,  particularly  if  the  examination  h  a  hurried  one. 

Tlie  beginner  will  always  find  it  l>etter  t*>  take  the  questions  up  and  apply 
them  categorical ly,  at  leai^t  until  the  routine  l>ecomes  so  fixed  in  his  mind  that 
its  appHcAtion  m  afterward  more  or  le^  instinctive.  This,  too,  is  the  only  satis- 
factury  plan  for  a  text-book. 

(a)  Biaplacemeuts  affecting  the  Position  of  the  Pelvic  Organs. — D escensutt. 
* — The  index  finger  CHrried  up  the  vagina  notes  whetlier  the  cervix  is  well  back 
in  the  pelvis  or  lies  low  down  on  tlie  pelvic  floor  in  the  axis  of  the  vagina,  indi- 
cating a  descent  of  the  uterus. 

Anteflexion . — A  little  sudden  pressure  against  the  anterior  vaginal  wall 
wilt  often  encounter  a  resisting  body,  which  at  once  recedes  by  using  the  other 
hand  to  make  counter- pressure  through  the  lower  abdominal  wall ;  if  the  re- 
cession is  prevented  and  t!ie  body,  palpatefl  carefully,  is  found  to  be  movable, 
ovoid  in  form^  and  by  carrying  the  bimanual  palpation  a  little  farther  Iwick, 
organically  connected  with  the  vaginal  cervix^  the  uterus  is  in  normal  anteflex- 
ion. Wlien  the  cervix  lies  in  the  axis  of  the  vagina,  and  the  body  of  the  w^omb 
lies  against  the  anterior  vaginal  wall  parallel  to  it,  the  angle  between  the  two  is 
very  acute  and  a  pathological  anteflexion  exists.    F'ig.  7% 

Retropositious . — The  two  forms  of  retroposition  are  retroversion  and 
retroflexion,  and  a  diagnosis  is  made  by  demonstrating  binianually  (1)  the  ab* 
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eence  of  the  fundus  from  ite  Dormal  position  in  tlie  frout  part  of  the  pelviSj 
aiid  (2}  ilB  presence  somewhere  in  the  back  part  of  the  pelvis,  behind  the  cer- 
vix, by  feeling  it  there  with  the  vaginal  finger  ae  a  round,  reisisting  mass,  and 
tracing  its  direct  euunection  with  the  mrvix.  If  the  bridge  of  tisi^iie  joining 
the  vaginal  cervix  to  the  liody  siipjxieed  to  be  the  fnnduB  can  not  !>e  satisfac- 
torily palpated,  it  will  l>e  felt  more  clearly  if  the  cervix  is  c-auglit  wit!i  a  tenacu- 
lum fureepe  and  pulled  down.  Tlie  bimanual  palpation  sometimes  shows  that 
the  fundus  liet*  U}  the  right  or  left  in  lateral  flexion  ;  this  is  due  to  adhesions 
drawing  it  in  the  direction  of  tlie  tlexion,  or  to  a  tumor  filling  the  oj^posite  side 
and  pushing  it  over;  or  again  to  a  large  ovarian  tumor  of  the  side  to  wliich 
the  uterus  inclines,  which  pulls  ou  the  broad  ligament  as  the  tumor  escapes  into 
the  abdomen.    Figs,  T3  and  74* 

Agcensus  Uteri,— In  ascension  the  cervix  is  lifted  up  above  itg  normal 
poKitiou  in  tlie  pelvia,  and  in  an  extreme  form  the  whole  \voml>  may  be  diJ^pkced 
out  of  the  pelvis  into  the  alxiomen.  This  may  happen  in  the  case  of  a  hroad- 
liganient  tumor^  or  of  an  ovarian  tumor  adherent  to  its  posterior  surfai^e  and 
drawing  it  into  the  alKh>mcn. 

(b)  Fixation  and  AdliesionB  affecting  tfobility.— If  the  uterus  is  found  fixed 
in  a  certain  position^  and  does  not  move  easily  upward  in  making  slight  pres* 


Fii*-  t*-  -t^iiow mo  riiK  UtnrLACEHn^T  nr  tiik  Uteuls  towarh  thk  Sii>k  fho**   which  tiir  Tlmor 
Di:i  Tfi  Till  EicLJiHaEMENT  or  tME  CvpT  wiiurii  wuw  Fills  this  FiLUVit  awi>,  by  Tractiow 

miMSm  on  the  cervix,  its  condition  h  abnormal,  and  the  cause  must  lie  eimght  for, 
I  know  of  but  one  apparent  exeeptitm  to  this  nile^  and  that  is  where  the  utenis 
ra^liondA  but  slightly  to  presi^ure  pn  account  of  a  etc^ut  tens©  abdomen  and 
inf'reafw?^!  intra-abdominal  pressure.  When  the  cervix  is  of/cupied  by  a  cancer 
which  has  extended  out  into  one  or  both  broad  ligaments  the  whole  organ  feels 
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as  if  hold  in  a  vise  by  the  hard  masses  extending  out  to  the  pelvic  walls.  Adhe- 
sions of  the  posterior  uterine  surface  to  the  pelvic  floor  restrict  its  mobility, 
forming  an  adherent  retroflexed  uterus.  This  is  tested  by  pulling  down  the 
cervix  and  trying  to  raise  the  fundus,  when  the  adhesions  are  put  on  the  stretch 
and  felt.  I  would  caution  the  beginner  here  not  to  conclude  that  a  retroflexed 
fundus  is  adherent  because  he  can  not  push  it  up  through  the  vagina.  The 
normal  mobility  is  also  greatly  restricted  in  almost  all  cases  of  inflammation  of 
the  tubes  and  the  pelvic  peritoneum,  which  result  in  masses  behind  the  broad 
ligaments.  Ovarian  and  tubal  adhesions  are  best  felt  bimanually  with  one  or 
two  fingers  in  the  rectum.  The  adhesions,  whether  light  and  velamentous,  like 
a  web,  or  short  and  firm,  binding  the  ovary  to  the  posterior  surface  of  the  broad 
ligament,  are  easily  felt  upon  attempting  to  handle  the  ovary  in  order  to  exam- 
ine both  its  surfaces,  as  described  in  the  examination  of  the  normal  ovary.  An 
adherent  tube  is  almost  always  involved  with  the  ovary  in  pelvic  inflammatory 
disease,  and  is  also  usually  enlarged. 

(c)  Inflammation  and  Tiunors  affecting  Size  and  Form. — Only  the  trained 
fingers  familiar  with  the  normal  organs  will  recognize  at  once  all  deviations  in 
size.  Both  the  enlarged  infiltrated  and  the  cancerous  cervix  are  characteris- 
tically different  from  the  normal,  and  lacerated  everted  cervical  lips  can  be 
recognized  at  once. 

The  trained  clinician,  knowing  how  large  the  normal  nulliparons  uterus 
ought  to  be,  and  what  is  the  size  of  the  average  parous  uterus,  will  have  little 
difiiculty  in  deciding  whether  the  uterus  of  a  young  woman  is  undersized — that 
is,  puerile  or  infantile ;  or  in  the  case  of  a  woman  of  advanced  years,  whether  it 
is  senile.  The  large  body  of  a  subinvoluted  uterus  differs  as  much  from  the 
normal  to  the  touch  as  a  hydrocephalic  head  does  from  a  sound  fetal  head. 

The  myomatous  uterus,  from  the  small  nodules  just  projecting  from  the 
serous  surface,  often  not  as  big  as  a  pea,  all  the  way  to  the  vast  masses  filling 
the  abdomen,  presents  unmistakable  characteristics  in  the  enlargements  and 
irregular  bizarre  shapes  assumed.  Often  the  only  suggestion  of  a  cancer  of  the 
body  of  the  uterus  found  at  a  first  examination  is  the  increased  size  and  the 
globular  form  of  the  uterine  body.  In  pregnancy  we  trace  a  uniform  develop- 
ment in  the  size  of  the  uterine  body  from  the  fourth  week  on  to  the  end.  The 
most  sensitive  touch  will  be  the  quickest  to  appreciate  this  change  at  its  earliest 
stage,  from  the  fourth  to  the  sixth  week. 

The  Fallopian  tubes  are  changed  in  size  and  form  by  all  inflammatory  dis- 
eases, more  particularly  in  those  in  which  the  outer  extremities  are  occluded  and 
the  secretions  retained,  called  sactosalpinx.  With  the  thickening  of  its  coats 
and  the  distention  of  its  lumen  the  tube  becomes  harder  and  larger,  and  so  is 
the  more  easily  palpated.  The  inflamed  tube  assumes  a  sausage  shape  with  two 
or  three  convolutions. 

Alterations  in  the  size  and  form  of  the  ovaries  may  affect  a  part  or  the 
whole  of  the  organ.  A  little  hard  mass  projecting  from  its  surface  is  most 
likely  a  corpses  fibromm  ;  a  nodular  swelling  projecting  from  one  part  of  the 
periphery  and  not  more  than  2  or  3  centimeters  (f  to  IJ  inch)  in  diame- 
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ter  is  a  cystic  Graafian  follicle,  or  the  last  menstnial  mrpm  mgrum,  A  farger 
cystic  tumor  with  a  smooth  surface,  from  4  to  6  or  even  10  centiinetere  {1\ 
to  2^  or  5  inches)  in  diameter,  ig  a  Graafian  cyst,  or  a  cyetie  mrptiH  luteum. 
Small  dermoid  cjsts  may  ako  present  Biniilar  clmracteri sties.  An  ovarian  ab- 
ecess  is  usually  diBtinguielied  hy  the  denee  surrounding  adhesions^  hut  a  suppu- 
niting  dermoid  will  also  present  tfie^e  ftigim.  The  larger  ovurian  tumors  are 
Uijually  associated  with  a  complete  diwippearance  of  the  ovary  and  itis  replace- 
ment by  a  smooth  or  irregular  iimm^  according  m  there  is  one  or  a  iiuml>er  of 
cysts. 

(d)  .  FecoUarities  of  Seaiitivenest. — Normally  the  pelvic  organs  are  not  at  all 
sensitive  to  the  ordinary  bimanual  manipulation.  The  ovaries  alone  are  painful 
if  a  decidal  pressure  is  made  upon  them.  Fre(]nently,  however^  patients  come 
f*>r  examination  in  whom  the  only  dii^overable  difficulty  is  an  abdominal  sensi- 
tiveness^ and  the  xnmt  painstaking  investigation  fails  to  show  any  other  trouble. 
This  hyperc?*thc^ia  is  often  confined  to  one  ovary,  generally  the  left,  whicli  the 
patient  can  not  bear  to  have  tcmched  ;  in  other  cases  V)oth  ovaries  are  sensitive, 
ant]  there  may  be  a  perfectly  normal  uterus,  so  tender  that  not  even  the  lightest 
preBsnre  can  be  borne.  In  extreme  ciii^es  the  whi>le  pelvic  and  even  lower  ab- 
ilominal  peritoneum  shows  tlie  (>ame  sensitiveness.  I  know  of  no  cause  for  this; 
it  is  often  associated  with  other  disturbances  which  are  presumably  circulatory. 
It  is  important  that  everv^  practitioner  slwidd  ret?ognize  this  ailment,  so  as  to 
avoid  the  common  mistake  of  estimating  the  amount  of  disease  present  by  t!ie 
tenderness  complained  of  as  miyn  as  pressure  is  made  on  the  j>elvic  viscenu 
Ovaries  and  tuL>es  have  been  removed  rei>eatedly  where  the  only  demonstrable 
difficulty  was  a  jjersistent  sense  of  discomfort  and  sensitiveness  t<j  pressure,  oidy 
to  iiiscover  that  the  mutilation  has  not  in  tlie  lea,st  i-elieved  the  difficulty. 

Peh-ic  sensitivenetsa  is  also  pet^uliarly  the  mark  of  the  hysterical  patient 
whrK^  attention  has  become  fijcod  on  these  organs.  All  inflammatory  affections 
mre  characterizeil  not  only  Ijv  pain  during  the  exa</erhations,  but  by  a  persistent 
sensitivenefis  of  the  inflamed  stnictures,  which  makes  it  difficult  to  handle  and 
ootHne  tliem.  Under  such  circumstances  it  is  necessary  to  put  the  patient  under 
anesthesia  to  make  a  thorfuigh  investigation. 

(e)  f  ecnliarities  of  ConsiBtence*— In  addition  to  peculiarities  in  position,  in 
mobility,  in  form,  and  in  size,  the  [wlvic  organs  in  dise^ise  also  exliibit  marked 
peculiarities  in  consistence.  Each  organ  has  its  own  individual  stfindartl,  differ- 
ing from  every  other  organ  in  this  respect.  For  example,  the  consistence  of  the 
cervix  is  one  thing,  that  of  the  ut-erus  and  ovary  another.  The  most  striking 
exaiiipte  is  ihe  change  in  the  vaginal  pirtion  t>f  the  cervix  in  pregnancy  from  a 
firm,  liard,  resistant  tissue  to  a  soft  and  c\"en  flal>by  condition.  The  cheesy  fri- 
ability of  a  cancerous  cervix  also  differs  from  any  other  state.  Tliere  is  a  putty- 
lilfe  condition  of  the  subiiivoluted  uterus,  which  indents  on  pressure,  and  which 
ought  to  \\Q  a  warning  against  the  use  of  the  sound.  I  have  seen  the  sound  go 
III  rough  the  uterine  wal  l  in  tliese  cases  with  as  much  ease  as  if  it  were  a  piece 
of  blotting  jmj>er.  Again,  the  soft  semifluctuation  of  the  pregnant  uterus  from 
tite  third  to  the  tifth  months  is  different  from  the  hard  fibroid  uterus.  Occa- 
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sionally  a  vascular  fibroid  will  simulate  pregnancy.  In  diseases  of  the  tubes  and 
ovaries  there  is  no  more  important  distinction  to  be  made  than  the  changes  in 
consistence.  In  infected  cases  a  dense  hardness,  which  replaces  the  soft  pliability 
of  the  pelvic  floor,  is  characteristic,  and  is  only  imitated  by  adherent  cancerous 
ovaries.  The  consistence  of  the  enlarged  Graafian  follicle  is  also  characteristic 
in  the  paper-like  thinness  of  its  shell,  which  is  easily  recognized  by  the  finger. 
I  have  twice  recognized  a  rupture  in  an  ovarian  cyst  made  up  of  a  mass  of  little 
cysts  by  putting  the  finger  through  the  hole  which  happened  to  be  on  the  pelvic 
floor  and  feeling  the  Uttle  cysts  within.  The  consistence  of  an  abdominal  ascites, 
and  of  a  parovarian  cyst  or  a  multilocular  ovarian  cyst,  diflfers  in  each  case,  and 
is  often  the  most  characteristic  diagnostic  feature. 

(f )  Information  Derived  from  Curettage  of  the  Uterus. — By  curettage  of  the 
uterus  and  a  microscopical  examination  of  the  scrapings  we  determine  the  dif- 
ference between  glandular  hyperplasia,  endometritis,  carcinoma,  sarcoma,  the  re- 
mains of  an  abortion,  and  tuberculosis  of  the  endometrium  (for  details,  see  Chap- 
ter XIV). 

(g)  The  Tissues. — In  the  same  way,  by  making  a  microscopic  examination 
of  a  piece  of  tissue  excised  from  the  cervix,  a  differential  diagnosis  is  established 
between  inflammatory  conditions  and  carcinoma  (see  Chapter  XVI). 

(h)  Secretions. — The  examination  of  the  secretions,  commonly  called  leu- 
corrheal,  from  the  uterus,  cervix,  vagina,  and  vulva,  often  gives  important 
information,  and  either  throws  light  upon  the  cause  of  an  existing  disease 
or  shows  the  presence  of  elements  in  these  secretions  liable  under  favorable 
conditions  to  endanger  health  and  life.  The  purpose  of  this  examination 
is  to  discover  the  presence  of  one  or  other  of  the  commoner  pyogenic 
organisms — the  streptococcus,  the  staphylococcus,  the  gonococcus,  and  per- 
haps the  tubercle  bacillus  and  the  colon  bacillus.  The  examination  includes 
observations  as  to  the  presence  of  any  secretion,  its  location,  quantity,  ap- 
pearance, consistence,  chemical  reaction,  bacteriological  character,  and  any  local 
reaction. 

For  accuracy  of  investigation,  the  following  regions  should  be  examined : 

The  ducts  of  Bartholin's  glands. 

The  vulvar  commissure. 

The  urethral  orifice  and  Skene's  glands. 

The  lower  vagina. 

The  vaginal  vault. 

The  cervical  canal. 

The  uterine  body. 

The  normal  secretions  which  contain  numerous  micro-organisms  but  none  of 
the  pyogenic  bacteria  fgrm  the  standard  of  comparison.  No  bacteria  of  any 
kind  are  found  hi  the  cavity  of  the  uterus. 

In  young  women  and  in  tho.^e  not  infected  the  secretions  within  the  vulva 
and  at  the  vaginal  outlet  are  those  which  have  escaped  from  the  vagina  al>ove. 
The  natural  appearance  of  the  secretion  is  scanty,  milky-white ;  it  consists  of 
desquamated  vaginal  epithelial  cells,  with  mucus  and  a  few  leucocytes,  and  its 
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chemical  reaction  is  acid.  The  normal  cervical  secretion  is  a  clear  tenacious 
mucus.  The  secretion  from  Bartholin's  glands  is  small  in  quantity  and  thin  and 
clear.    There  is  no  secretion  about  the  urethra. 

In  disease  there  is  an  entire  change  in  the  character  of  these  secretions, 
which  become  abundant,  and  change  to  a  muco-purulent  character.  By  squeez- 
ing Bartholin's  ducts  a  drop  or  two  of  pus  is  made  to  exude  at  the  orifice, 
and  on  separating  the  labia  the  discharge  may  be  taken  up  from  tlie  com- 
missure. To  get  secretion  from  tlie  vaginal  vault  and  the  cervix  without 
contamination,  the  patient  may  be  put  in  the  knee-breast  position  and  a  small 
cylindrical  speculum  inserted,  which  admits  air  and  does  not  touch  the  upper 
part  of  the  vagina.  In  the  infected  cases  the  cervix  is  often  puffy,  and  its 
everted  mucosa  weeps  an  abundant  stringy  muco-purulent  discharge  from  its 
surface.  The  most  striking  example  of  the  utility  of  the  examination  of  these 
secretions  is  that  of  the  puerperal  infections,  where  the  exact  nature  of  the 
infection  may  be  determined.  The  probable  nature  of  a  pelvic  abscess  may 
be  traced  to  a  gonorrheal  infection,  if  the  gonococcus  is  found  to  be  a  resident 
in  the  lower  genital  tract.  The  commonest  points  in  which  a  latent  gonorrhea 
may  lurk  are  the  cervix  uteri,  the  ducts  of  Bartholin's  glands,  and  Skene's 
glands. 

The  technique  of  the  examination  for  these  bacteria  and  the  methods  of 
cultivating  them  are  described  in  Chapter  III. 


EXAMINATION  OP  THE  RECTUM. 

The  close  relationship  between  the  rectum  and  the  other  pelvic  organs  in- 
volves both  in  many  common  affections,  liable  to  affect  any  portion  of  the  bowel, 
from  anal  orifice  to  the  brim  of  the  pelvis.    The  commonest  of  these  diseases 
may  be  arranged  under  three  heads :  (a)  Fistulee  and  rupture  of  the  recto- vaginal 
septum ;  (b)  the  extension  of  a  malignant  growth  from  one  organ  to  the  other ; 
fe)  compression  of  the  bowel  either  by  increase  in  volume  of  uterus  or  ovaries, 
t>Jr  by  inflammatory  products  which  constrict  its  lumen. 

Examination  of  the  rectum  is  also  frequently  called  for  on  account  of  the 
1*3.  |)ility  of  the  patient  to  refer  disorders  of  the  bowel  to  the  uterus  and  its 
^nexa.  In  this  way  a  fissure  of  the  rectum  may  be  overlooked  and  a  long  and 
^*^le88  course  of  treatment  undertaken  to  relieve  a  pain  from  a  source  felt 
l^igber  up  in  the  pelvis ;  the  congestion  of  hemorrhoids  often  produces  a  sense 
^weight  and  bearing  down  in  the  pelvis,  easily  mistaken  for  the  symptoms  of 
P^X^lapse  of  the  uterus. 

For  all  these  reasons  it  is  important  to  make  some  statement  about  the  con- 
dition of  the  rectum  in  every  gynecological  record.  Sometimes  it  is  well  to 
^"^ke  the  examination  without  special  preparation  for  it  on  the  part  of  the 
I  Patient,  when  the  physician  may  better  judge  of  the  habitual  state  of  the  bowel. 
I  ^or  a  thorough  examination  the  lower  bowel  must  be  completely  emptied. 
I  Anesthesia  is  not  necessary  as  a  rule.  There  are  two  methods  of  examining — 
■  1^)  by  palpation,  and  (b)  by  inspection. 
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Palpation* — The  finger  ifitrothic^d  into  the  va^na  easily  feeh  the  lower  part, 
of  the  rectum  from  the  cervix  down  through  the  ixisterior  vaijjinal  wall,  and  by 
prejifting  upon  it  and  rolUng  it  from  side  8tde,  ite  size,  niobihty,  and  n*eni?itive- 
ness  may  be  estimated.  The  normal  rectal  tulje  feels  like  a  flat  Imnd  mth  longi- 
tudinal striffi,  which,  under  pi'ei^ure,  slips  fi*eely  fn>m  aide  to  eide  and  without 
pain.  Any  fecal  accumnlation  presses  forward  into  the  vagina  and  gives  the 
bowel  a  more  cylindrical  foruL  The  presence  of  feces  can  be  recognized  by 
indenting  the  putty -like  mass  with  the  fingers. 

The  ypi>er  part  of  the  rectum  behind!  the  cervix  m  often  markedly  sensitive, 
and  becomes  more  so  when  it  is  distended.  Tlds  must  never  he  forgotten  when 
a  sensitive  spot  is  found  liehind  the  cervix.  I  have  seen  an  erroneous  diagnoflis 
made  of  tumor  beliind  the  uterus  and  intlanied  ovary  "  when  tliere  was  really 
nothing  t!ie  matter.  A  loaded  upper  rectum  crowds  out  behind  l)oth  broad  liga- 
ments^ tilliug  the  pelvis  with  fecal  masses  retulily  confused  with  ovarian  and 


Fio,  75.— Deviatiom  of  the  Sioitaiii  Fi.exvki. 


Thfl 
brUh  and 


bowel  t-rOHflti*  thD  iifornontory  of  tlw  lucrum  on  the  riglit  8idt3]imd  then  returns  tt>  llie  kftpd' 
d  dropfl  into  tliu  pel vU  Just  IttShituI  the  uteru*. 


tubal  tumors.  In  a  more  mmlerate  distention  the  mass  may  lie  on  the  pel^i*? 
floor  behind  the  left  broad  ligament.  By  palpation  a  distended  upper  rei'tuiii 
and  sigmoid  flexure  can  be  eiisily  map|x;d  out  through  the  abdominal  wall,  if  it 
is  not  too  thick  and  rigid.   The  dillerential  diagnosis  between  these  fecal  tumors 
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and  trne  pel^^c  tumors  is  bo  inipurtimt  tluit  T  prcwiit  se^^eral  diafrmms,  tracings 
fnini  actual  caaes  takeu  out  of  a  large  nutnber  which  have  coiue  under  my  obser- 
vation.    (Figs.  T5,  7t>,  77,  aud  78.) 

In  order  to  make  the  examination,  the  patient  lieB  on  her  back  in  a  position 
of  relaxation,  with  her  ghouldern  eliglttlj  raised  aud  knees  drjiwn  op.  The 
e^caniiner  then  stands  on  her  left  sidej  and  gradually  nmkes  deeper  and  deeper 


Flo,  T*i.— DttVtATtfJit  OF  THK  SHJHtUU  FLlt\rH£. 

Th»  bowel  »kirti  the  anttrrior  pL-lvif  brim  frtmi  left  to  ri^^ht,  iind  (Jr«5f«  down  into  the  pelvis  on  tha 


P^H^ssnre  through  the  lower  abdoudiial  wall  in  the  left  Bemihmar  line,  until  lie 
•^'Iie^  the  jieh^c  brim,  without  giving  any  discouifuit  to  tbo  patient  to  eause 
'^*?rtj)  resist*    By  gently  drawing  the  fingers  forward  along  the  superior  strait, 
thi*  emptv  rfgnioid  is  felt  slipping  beneatli  theui  like  a  large^  fiat  eord.    If  it  is 
*^l*^tt^ndell  it  becomes  still  more  distinct.    In  marked  distention  the  bowel  fol- 
'f'Wfi  In  general  one  of  three  directions  :  In  tbe  first,  the  bowel  deBcribes  a  sig- 
lOfiifl  eiirve  liehind  Iioth  broad  ligamentjs.  Fig.  75 ;  secon*!,  it  curves  out  into  the 
^teri(.ir  part  of  the  i>elvis  over  the  bladder  and  then  back  to  the  sacrum,  Fig, 
thinl,  the  distention  is  upward  into  the  abdomen  and  then  down  into  the 
P^^^'i^  from  the  right  side,  Fig.  77;  and,  fourtb,  the  bowel  passes  in  front  of  the 
^Wler  almost  to  the  region  of  the  right  round  ligament,  where  it  is  bent  on 
'^If ;  when  it  reaciies  the  promontory  of  the  sacrum  it  makes  a  plunge  down 
^totlje  pelvis-    Fig.  78. 
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These  feral  ttTTnorfi  are  diagnoi^ed  Itinianually  by  l>emg  eontinuiHiB  with  a 
fecal  ma86  heliind  tlie  vagina  or  behind  the  uteruK  low  dowHj  aVKmt  tlie  nature 
of  whif'li  there  m  no  doubt.  Tliey  oei^ujiy  |)eeuliar  pos^itionft  in  the  upper  jjehna, 
and  are  elongate,  and  markeilly  movalJe  on  account  of  a  long  meso-dginoid  j 


Fiti.  T7-— DKriAi-tcts  of  the  Sici*fft*i*  FLtKrKK. 

Tliti  \mwel  vxion^it  down  U>  Ponmrt V  lignmL^m  tm  lliif  k-ft  udv,  and  tlico  nkmt^  the  left  po^lvic  brini  tsd 
drupi*  into      pelvic  an  the  n^thl  luut^ 


tliey  are  often  made  Tip  of  a  niiral^r  of  eeylialous  nodole^.  Tlie  cast^jnmiT 
eensitivene^  miu^t  not  mislead.  Any  doubt  remaining  after  sucli  an  exaniiru*^ 
tion  can  lie  i*leArcd  up  by  a  purgative  or  enema,  and  by  an  inspection  tntb  a 
^moido^ope. 

A  digital  examination  of  the  anus  shows  the  existence  of  abnorrnalUies  J*nd 
when  the  flnger  k  carried  up  into  the  ampulla  and  the  rectum  innnediiitely 
above  tliat  it  denionstrate**  the  presence  of  any  marked  cliangei%  more  e?fpecialiy 
eonstrietion  by  inflammatory  ma^^^g;  wlien  the  finger  pa^^;)^  between  the  iiteptr- 
meml  ligaments  it  eeema  to  be  entering  a  long,  rigid  ttibe  with  emixitb  waII^ 
Amid  the  redundant  folds  of  the  ampulla  it  h  gometime^  hard  to  find  tlieeri^^ 
tratii^  into  the  b^^wel  aliove.    The  pn:»per  ixiint  is  lieet  located  by  taking  tlm^ 
cervix     a  guide  and  !*eeking  tlie  oj^ening  right  lieMnd  it. 

BispeetioB. — Tnder  intij>e4'tii»n  the  whole  muooiii?  surface  of  tlie  lower  Ito^' 
is  exposed  to  view,  from  its  external  oritice  up  to  the  tdgmoid  flexare  and  caloff 
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and  any  altemtioTis  in  color  or  nnevenness  of  gurfaee  and  deposits^  together  witli 
changes  in  cnliher  and  points  of  fixation^  are  at  once  evident.  Fig,  19.  To  iiiake 
the  best  poesible  examitiatiou  in  this  way,  the  bowel  mmt  he  emptied  of  feces 
and  the  pntieiit  pluced  in  the  knee-chest  posture ;  the  tliighs  i^lioidil  he  vei'tieal, 
tlic  hack  well  curved  in,  aud  the  che*it  ^  eloge  a^  pogaible  to  the  tiihle;  the 
patient  should  wear  no  corsets  or  any  comtricting  garments  on  the  upper  ahdo- 
nieii.  A  cylindrical  ^^peeuhnii  af  suital>le  leu^li  and  caliber  is  now  iatroduced 
and  the  Ininvel  examined  1)}^  a  light  relieeted  froiu  a  heaii  mirror. 

The  following  B]>eeula  are  useful :  A  short  and  a  long  proctoscope,  a  eig- 
moidost*ope,  and  a  6i>hiucteros(*ope, 

The  cylinder  of  the  short  proctoscope  is  14  centimeters  (5^  inches)  loug  and 
22  niillimeters  in  tlianieter;  the  long  proctoscope  is  20  centimeters  (8  inches) 
long  and  22  tuiUi meters  in  diameter;  and  the  sigmoidoscope  is  B5  centiiTieters 
(14  inches*)  long  and  22  mil  lime  teii^  in  diameter.    At  the  outer  end  of  the  cylin- 


boflftl  ti>rTii*  a  sjbiWp  Bjiglejurtt  boliind  the  iiydjphvuis-  pubiB^nnd  than  ci\jwst»  the  left  bnmU  ligam<fnt 
t»f»>iuiTiitt>ry  tif  the  tiuenjii'i  juitl  ilf^^unda  tnlsj  the  pelvb^  in  the  luedinJi  lino. 


''^wtl  talje  is  a  fanneh«haped  rim  to  which  the  stout  handle,  big  enough  to  be 
in  the  whole  list,  is  attached*    Each  epeciilum  has  an  obturator,  hhmt  at 
^^^  nul  and  provitied  with  a  strong  stem  and  handle. 

The  spldncteroacojje  is  short  and  slightly  conical,  the  diameter  at  the  lower 
*1  of  the  tube  being  2*5  centimeters  (1  inch)  and  at  the  upper  3  centimeters 
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(1 J  inch),  while  the  outer  rim  of  the  funnel-shaped  flange  is  5  centimeters  (2 
inches)  in  diameter.  The  strong  handle  m  mt  on  tliis.  The  obturator  is  like 
tlmt  in  tlie  other  Bpeeiila. 

To  uiake  the  examination,  the  specnlmn  is  coated  with  vaseline  and  the  but- 
tocks are  drawn  apart^  exposing  the  anus.  The  round  end  of  the  obturator  is 
laid  uix>n  the  orifice,  and,  grasping  the  speeulum  in  the  list  bo  that  the  jjalm 


FtO-  PaTIEKT  ScPlKJBTStJ  BY  UpRlQMTf!  AND  BtRAFS  ffT  Pt»m*>N  Fim  A  KlCOTAL  EjCAMraATM>K. 

TJiiJ  uistrtiint!iit»— nonicjjtl  flphinet'Or  dUatnr,  prrN?U«*(?opi.\  siginoidoaeopCf  ttj^plicaior  with  €otloa  pi 
are  reduced  in  proportion  ut  tUo  size  of  the  patieriL 

keeps  pushing  the  obturator  in^  it  is  earried  into  the  bowel  in  a  direction  at  first 
downward  and  forward,  md  then  upward  toward  the  sacral  Iiollow.  Sumethn{!& 
the  end  catches  in  the  groove  between  external  and  internal  t^phincten^;  if  tliig 
happens,  it  nmst  be  withdrawn  and  pushed  in  again  in  a  slightlj  dilferent  " 
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"Hon,  Ab  soon  as  it  has  fairly  entered^  the  oljtiirator  is  pulled  out  Find  the  air 
ninlies  audibly  in,  widely  distendiag  the  bowel.  The  examination  is  now  made 
by  reUeeting  the  ray^  of  light  from  an  electrie  drii]>ligbt5  or  a  lamp,  or  good 
daylight,  hy  a  head  mirror,  down  the  tube  into  the  bowel,  w^hieh  is  so  well  illu- 
minated that  the  Bmallefest  pciiiits  on  its  surface  become  visible,  Fig.  80.  It  is 
poi^ible  to  detect  diiferences  not  larger  thati  the  pores  on  the  palm  of  the  hiind. 
It  will  often  be  found  that  the  speeulum  m  turned  too  mnch  downward,  and 
tliat  it  18  neeemry  to  drop  the  handle  to  bring  an  extensive  area  of  liuwel  into 
view.    By  turning  the  tube  a  little  from  side  to  side  the  whole  dilated  ampulla 


in^trumetiC  seen  tLhove  to  the  ri|flit^  driivvd  on  the  mnm  sen  If  of  rt'ihiotlim  m  the  hody,  \b  jBtroduc^d 
i  ^  flill  leii^h.  The  tsleotrtu  li^hi,  kmhl  hy  an  iLH&Utunl  clostJ  lo  the  twiTurn,  b  ruflect*Ki  di>wii  the  tube  hy 
I  *  ti  •^jKi ,    irmf^    Thb  pkty  rv  m  d  raw  u  from  u  p  h  ot'  ^^^li  b. 

1  ^  *  tisjieeted  in  a  few  moments.    The  gmnnd  color  of  this  and  other  part^  of  the 
lr>^,,|     ^  pj^]^       ^^.j^i^  ]s,r^e  vessels  like  veins  dividing  up  the  wnrfaee  at  wide 
t:c*rvaU.    The  normal  liowel  ia  never  iutennely  I'ed  and  injected  in  this  po&tnre, 
does  it  have  a  hazy  appearance. 
After  gtuflyiug  the  ampulla,  "pon  hioking  up  t!ie  lumen  of  the  bowel  a  series 
lialf  valves  are  seen  cutting  into  its  lumen  on  the  Hght  and  on  the  left.  The 
iwX:^  passes  easily  tlirough  e^eh  of  these,  displacing  tirst  one  and  then  another, 
j  '^'^tVicjut  perceptible  resist^tnce,  exposing  to  view  successive  lengths  of  the  VkjwcI 
i  ^l^Q  Baerftl  hollow.    The  pnunontory  often  appears  eharacteristiealty 

I  V^'>]e<^ting  as  a  rounded  smooth  eminence  on  the  upper  surface;  its  bony  nature 
I      Evident  on  tonehing  it  with  the  end  of  the  speenhim. 
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EXAMINATION  OP  THE  VERMIFORM  APPENDIX. 

The  gynecologist  must  be  familiar  with  the  position  and  methods  of  palpat- 
ing the  normal  and  diseased  vermiform  appendix,  in  order  not  to  confuse  its 
affections  with  those  of  the  right  tube  and  ovary  near  by.  We  owe  the  discov- 
ery of  this  valuable  means  of  diagnosis  to  Dr.  George  M.  Edebohls,  of  New 
York  (see  Xew  Yifrh  Jour,  of  Gyn,  and  Obst^  Feb.,  1894,  and  Arner,  Jour,  of 
the  Med.  Sci.,  May,  1894). 

Under  ordinary  circumstances  the  normal  vermiform  appendix  can  be  felt 
through  the  abdominal  wall  against  its  underlying  iliac  muscle  as  a  short  dis- 
tinct cord,  moderately  or  not  at  all  sensitive,  extending  from  its  base  at  a  point 
in  a  line  between  the  umbilicus  and  the  right  anterior- superior  iliac  spine,  down- 
ward and  inward  to  the  pelvic  brim.  To  find  it  the  patient  lies  with  the 
abdomen  bare  and  knees  and  thighs  flexed  without  effort,  and  the  examiner, 
standing  at  the  patient's  right  side,  makes  pressure  inward  in  the  right  semihmar 
line  just  l)elow  McBurney's  point.  He  increases  the  pressure  gradually  until 
the  posterior  abdominal  wall  is  reached.  This  may  be  felt,  if  desired,  to  make 
certain  of  the  position. 

The  fingers,  keeping  up  the  pressure,  then  glide  in  a  direction  downward 
and  outward  toward  Poupart's  ligament,  until  a  delicate,  cord-like  structure  is 
felt  to  slip  beneath  them.  The  maneuver  is  then  repeated  a  little  higher  up, 
and  then  a  little  lower  down,  changing  the  position  until  the  length  and  direc- 
tion of  the  appendix  are  ascertained.  The  upper  end  disappears  at  McBurney's 
point,  and  the  lower  end  at  the  brim  of  the  pelvis  as  a  rule.  A  loop  of  intes- 
tine or  muscular  fibers  in  the  abdominal  wall  may  be  mistaken  for  the  appendix, 
but  any  overlying  email  intestine  may  be  disposed  of  by  placing  the  patient 
for  a  few  minutes  in  the  knee-breast  posture,  and  by  careful  attention  the  more 
superficial  position  of  the  muscular  strand^  will  be  recognized.  A  diseased 
appendix  is  often  still  more  easily  recognized  from  its  extreme  sensitiveness  and 
its  increase  in  size,  making  it  feel  like  a  big  hard  cord,  more  or  less  fixed. 

If  there  is  an  inflammatory  exudate  about  the  appendix  the  organ  can  not 
as  a  rale  he  felt,  but  the  position  and  distribution  of  the  mass  are  both  charac- 
teristic of  appendical  as  contrasted  with  tubal  and  ovarian  inflammatory  disease. 

An  exception  to  the  general  principles  here  laid  down  are  those  cases  in 
which  the  inflamed  end  of  the  appendix  lies  in  the  pelvis  involved  with  the 
right  tube  and  ovary. 

1N\^ESTIGATI0N  OP  THE  GENERAL  CONDITION  OF  THE  PATIENT. 

Upon  completing  the  gynecological  examination,  the  specialist  nnist  turn 
his  attention  to  the  condition  of  all  the  other  vital  organs  in  the  body,  associ- 
ating the  results  with  the  facts  elicited  by  the  examination  of  the  pelvic  organs ; 
he  is  then  in  a  position  to  estimate  the  relative  importance  of  any  gynecolog- 
ical ailment. 

Tliis  examination  is  valuable  in  several  ways :  It  often  happens  that  the  pel- 
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vie  disease  is  but  a  part  of  a  general  morbid  condition,  or  is  dependent  upon 
disease  elsewhere  for  its  continuance ;  this  is  the  case  when  pulmonary  phthisis 
is  associated  with  the  tubercular  tubes  and  ovaries,  and  tubercular  peritonitis,  or 
when  a  disposition  to  uterine  hemorrhage  is  but  one  of  the  manipulations  of  a 
crippled  heart  or  a  cirrhotic  liver.  On  the  other  hand,  a  pyonephrosis  may  be 
due  primarily  to  a  pelvic  abscess  blocking  the  ureter  and  furnishing  the  source 
of  infection. 

It  often  happens,  too,  that  there  may  be  some  grave  organic  disease  of  one 
of  the  other  organs  which  is  simply  an  accidental  complication,  but  neverthe- 
less forbids  the  performance  of  any  serious  gynecological  operation. 

The  inquiry  will  be  commenced  by  asking  about  any  strong  family  tendency 
to  hereditary  diseases  which  may  bear  an  etiological  relation  to  any  local  affec- 
tion, or  so  complicate  the  local  conditions  that  they  must  be  taken  into  consid- 
eration in  the  prognosis  and  treatment.  The  risks  attending  a  plastic  operation 
upon  the  cervix  or  vagina,  for  example,  are  of  no  moment  in  properly  selected 
cases,  but  they  may  be  followed  by  disastrous  results  if  certain  constitutional 
diseases,  such  as  advanced  nephritis,  tuberculosis  of  the  lungs,  diabetes,  etc.,  are 
overlooked. 

The  main  points  of  the  general  gynecological  examination  are  age,  heredity, 
temperament,  habit,  color,  and  the  following  diseases :  tuberculosis,  pneumonia, 
pleurisy,  hydrothorax,  heart  disease,  affections  of  the  alimentary  tract,  diseases 
of  the  liver,  spleen,  and  kidneys. 

Age. — Other  conditions  being  equal,  women  between  the  ages  of  twenty  and 
forty  withstand  the  effects  of  operation  best.  But,  with  Dr.  Mary  Sherwood, 
I  have  collected  recently  statistics  in  100  cases  which  show  that  ovariotomy  in 
women  between  the  ages  of  seventy  and  eighty -two  is  attended  with  a  mortality 
only  slightly  greater  than  in  women  of  younger  years  {Johns  Hopkins  Hospital 
Reports,  Gynecological  Fasciculus^  No.  II,  p.  509) ;  in  115  cases  in  the  hands 
of  66  operators,  only  12  per  cent  died.    (See  Chapter  XXI.) 

Between  twenty  and  forty  women  are  in  the  prime  of  life,  and  resist  the 
effects  of  shock,  hemorrhage,  and  infection  better  than  those  whose  vital  forces 
are  impaired  by  advancing  years.  In  the  aged  the  minor  gynecological  ailments, 
such  as  retroflexion,  lacerated  cervix,  relaxed  outlet,  and  often  even  the  marked 
forms  of  prolapse  of  the  uterus,  should  not  be  treated  by  operation  unless  the 
patient  experiences  serious  discomfort.  The  old  are  much  more  easily  depressed 
by  the  loss  of  blood,  and  recover  more  slowly  from  shock.  Convalescence  is 
longer  with  the  aged,  because  the  recuperative  powers  are  feebler.  Carcinoma 
of  the  uterus  in  its  early  stage  and  diseases  of  the  appendages,  which,  if  not 
interfered  with,  will  destroy  health  or  terminate  life,  should  be  submitted  to 
operation  regardless  of  age,  if  this  is  the  only  contra-indication. 

Heredity. — The  hereditary  predisposition  to  certain  diseases  must  be  care- 
fully inquired  into,  because  any  marked  family  tendency  may  have  an  impor- 
tant bearing  on  the  etiology.  When  there  is  a  hereditary  tendency  to  insanity, 
especially  in  patients  inclined  to  be  morbid  or  melancholy,  any  operation  is 
attended  with  risk  of  precipitating  an  attack  of  insanity,  as  a  post-operative 


complieation.  In  neurotic  faTnilies  the  results  of  surgical  work  are  always  leas 
stttisfaetorj.  A  family  tendency  to  exressive  inenstnial  flow  maj  aceonnt  for 
what  would  in  other  mmn  be  signilieant  of  diseatje*  A  Btrotig  tendency  to  can- 
tor in  the  fnrnily  will  aroutie  suspicion  m  to  eervicid  erosions  or  persisting  uterine 
heniorrliagea. 

A  family  tendency  to  tubereuloms  of  the  luug«  in  a  patient  who  has  the  gen* 
era!  appearance  of  heing  tubercular,  without  signs  of  the  di^ea^,  must  put  the 
tjperator  on  his  guard,  as  the  convalescence  is  apt  to  l>e  slow,  and  the  patient  is 
often  a  hmg  time  in  acfpiiring  any  yigfiroue  health. 

Temperament — The  temperament  of  the  patient  exerciser  more  or  less  influ- 
ence on  the  results  of  operation,  and  it  ie  a  good  thing  for  the  surgeon  to  etudy 
the  eharacter  and  dijeposition  of  his  patient  beforehand.  Bright,  cheerful  wornen 
approach  an  operation  with  more  composure  and  recover  from  its  eifeets  moi^ 
mpidly  llian  the  despondent*  A  buoyant  disposition  h  especially  helpful  in 
shortening  the  convalesceuce, 

Hystena  and  various  neurotic  ailments  often  accompany  pelvic  diseases  in 
women,  and  the  effects  of  their  presence  must  l>e  noted  and  weighed  well  before 
t*|M3ration,  On  the  other  hand,  cei^tain  clasvses  of  nervous  patients  need  a  strong 
mental  impression  niatle  uixm  tliem,  and  are  greatly  benefited  by  even  triWal 
ojjemtions^  In  hysterical  women  the  convalescence  is  of  ten  marked  by  nerve 
gtorms  which  are  diHieult  to  controL 

I  have  seen  patients  so  discoumged  by  the  naturally  depressing  effects^  of  the 
disease,  tniperadded  to  a  despondent  tenjperauient,  that  they  refuse  to  acknowb 
eilge  tliey  were  any  better  after  complete  relief  of  their  ailment- 
Bodily  Habil — The  better  the  general  health  of  the  patientj  the  better  able  is 
f^he  to  withstand  the  effects  uf  operation.  It  is,  however,  a  constant  matter  of 
surprise  t^  note  the  rapid  recovery  of  comparatively  feeble  and  delicate  women 
fmrn  the  effects  of  a  severe  ojieration.  A  roljust  appeanmce  is  nc»t  always  the 
best  imUeation  that  the  convalescence  will  be  short.  The  imponderalde  factor 
of  vitality  has  everything  to  do  with  it, 

Calor.— Contra ry  to  the  common  dicttnn,  I  find  tlie  negress  leas  demonstra- 
tive after  operation  than  white  women.  8he  frecpiently  approtiches  the  opera- 
don  with  greater  fear,  but  her  naturally  buoyant,  forgetful  nature  gains  the 
H*cendency  st»on  afterward,  and  she  makes  a  rapid  recovery.  The  nnilatto,  on 
account  of  her  mixed  strain,  may  show  the  miinn  characteristics  as  the  negress, 
or  ^he  may  partake  of  the  higher  nervous  development  of  the  white  race. 

Iti  making  an  examination  it  is  helpful  to  know  of  any  special  racial  tend- 
eQeies.  I  find  that  out  of  100  oi>erations  for  pelvic  diseiises  in  colored  womeuj 
*^  per  cent  were  for  myoTiiata ;  50  cases  were  of  pelvic  inflammatorj^  disease ; 
there  were  3  cases  of  extra-uterine  pregnancy,  and  1  ovarian  cystoma;  there 
were  also  3  dermoid  cysts,  1  papilloma,  and  1  sarcoma.  Tlie  marked  pre- 
p>nilerance  of  the  fibroid  tumors  and  inflammatury  diseases  and  the  conspicuous 
aljt^enee  of  the  glandular  ovarian  eystoniata  are  striking  features  in  the  remfni 

of  C^lSCH. 

After  such  a  general  consideration  of  the  status  of  the  patient  following  the 
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pelvic  examination,  all  the  important  organs  of  the  body  should  be  examined 
seriatim.  It  is  often  most  convenient  to  proceed  directly  from  the  pelvic 
examination  to  that  of  the  abdominal  viscera.  When  the  history  points 
to  some  chest  complications  the  heart  and  lungs  will  naturally  be  examined 
first. 

Lung  Diseases. — Tuberculosis  of  the  lungs  must  be  sought  for  and  its  extent 
carefully  noted.  Even  a  pneumonia  might  be  overlooked  without  making  a 
routine  examination  and  the  dyspnea  present  attributed  to  the  pressure  of  a 
large  tumor.  Pleurisy  and  effusions  in  the  chest  are  by  no  means  rare  compli- 
cations. Bronchitis  is  often  made  worse  by  the  administration  of  an  anesthetic, 
and  may  even  cause  death. 

Emphysema  and  asthma  should  also  be  considered,  as  the  embarrassed  breath- 
ing, coughing,  and  deficient  oxygenation  render  both  operation  and  after-treat- 
ment difficult. 

Heart  Disease  and  Arterio-sclerosis. — In  valvular  diseases  of  the  heart,  the 
question  to  be  decided  in  operative  cases  is  whether  the  compensation  will  he 
sufficient  to  stand  the  strain  upon  it*  So  long  as  the  function  of  the  heart  is 
well  maintained,  as  indicated  by  the  general  health,  minor  degrees  of  valvular 
disease  are  of  no  particular  moment.  Failure  in  compensation,  as  shown  by  the 
impaired  circulation  in  the  extremities,  difficulty  in  breathing  on  exertion,  and 
attacks  of  dyspnea,  must  be  carefully  noted.  I  lost  one  case  in  this  way ;  the 
patient  was  extremely  cyanosed  and  suffered  from  a  great  dyspnea  throughout 
the  operation,  from  which  she  never  recovered. 

In  all  cases  of  painful  menstruation  and  menorrhagia  the  heart  must  be 
carefully  examined,  as  these  disabilities  may  be  associated  with  valvular  dis- 
eases and  venous  stasis.  One  of  the  most  important  and  serious  affections  is 
disease  of  the  coronary  arteries,  liable  to  cause  sudden  death  in  the  midst  of 
an  apparently  perfect  convalescence.  Arterio-sclerosis,  with  its  weakened  vas- 
cular system,  must  be  noted  as  it  holds  a  definite  relation  to  the  repair  of 
wounds,  making  vessels  difficult  to  control  and  increasing  the  risks  of  secondary 
hemorrhage. 

Affections  of  the  Alimentary  CanaL — Dyspepsia  must  be  looked  for  together 
with  its  associated  ailments,  headache,  depression,  and  nausea.  Graver  affections 
of  the  alimentary  tract,  such  as  aggravated  forms  of  dyspepsia,  gastric  ulcer,  and 
dysentery,  are  associated  with  depraved  nutrition  and  demand  close  attention. 
A  possible  cancer  of  the  stomach  needs  consideration.  I  have  several  times 
had  such  patients  come  to  me  for  gynecological  treatment. 

Constipation  is  perhaps  the  commonest  ailment  associated  with  these  affec- 
rions ;  it  is  important  to  note  its  degree  and  the  means  habitually  adopted  by  the 
patient  to  relieve  it. 

Diseases  of  the  Liver. — In  examining  the  right  hypochondrium,  cirrhosis, 
cancer,  and  abscess  of  the  liver  must  be  borne  in  mind.  The  palpating  fingers 
should  also  always  try  to  touch  the  gall  bladder.  I  have  several  times  found 
this  enlarged.  In  one  case  of  large  papilloma  of  the  ovary  the  gall  bladder  was 
as  big  as  the  fist,  distended  with  a  cement-like  substance.    In  another,  with  a 
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dense  fibroid  weighing  forty-nine  pounds,  much  pain  was  felt  in  a  nodule  on  the 
right  on  top  of  the  tumor.  I  decided  that  this  was  the  gall  bladder,  and,  at  the 
removal  of  the  tumor,  opened  the  gall  bladder,  letting  out  a  quantity  of  pus  and 
removing  a  stone. 

Diieaaes  of  the  Kidney. — The  examination  of  the  kidneys  and  their  function 
must  be  more  carefully  conducted  than  that  of  any  other  extra- pelvic  organ. 
They  are  the  emunctories  whose  activity  is  most  important  after  any  operation, 
and  on  account  of  the  intimate  association  of  the  ureters  with  the  uterus,  ovaries, 
and  tubes,  their  function  may  be  seriously  impaired  when  these  organs  are  dis- 
eased. The  presence  of  albumin  and  casts  and  pus  and  the  amount  of  urea 
excreted  must  always  be  inquired  into. 

Diabetes  is  such  a  serious  complication  that  it  must  be  looked  for  in  every 
instance. 

TAKING  THE  HISTORY. 

An  acc^urate  history  of  a  case  can  not  always  be  obtained  at  the  first  consulta- 
tion, as  nervous  women  frequently  give  such  indefinite  answers  that  it  is  best 
to  leave  some  parts  to  be  written  at  a  future  visit.  I  think  it  is  a  good  plan  to 
allow  the  patient  to  begin  by  describing  her  condition  without  plying  any  ques- 
tions. During  the  recital  the  general  appearance  of  the  patient,  her  habit,  com- 
plexion, temperament,  peculiarities  of  manner  or  of  conversation,  and  any  other 
points  which  may  have  a  bearing  on  her  case  should  be  noted.  By  associating 
this  general  view  with  the  general  physical  examination,  the  gynecologist  is 
able  to  form  a  better  estimate  of  the  possibilities  of  partial  relief  or  of  com- 
plete cure. 

After  the  patient  has  talked  a  while,  if  she  inclines  to  wander  and  be  indefi- 
nite and  trivial,  I  do  not  hesitate  to  interrupt  with  certain  routine  questions. 
To  this  end  I  find  a  skeleton  outline  in  my  case  book  invaluable  in  kocping 
important  headings  constantly  in  view.  I  insert  a  facsimile  of  one  of  the  pages. 
As  far  as  possible  it  is  filled  in  at  the  first  visit.  It  is  important  to  note  in 
every  gynecological  history  the  presence  of  a  variety  of  associated  ailments 
cited  in  the  list,  which  may  have  a  bearing  in  one  way  or  another  upon  the 
pelvic  affection. 

Further,  to  avoid  pursuing  an  aimless  or  indefinite  line  of  treatment,  T  always 
record  an  outline  of  the  course  to  be  pursued  in  each  case  after  a  thorough 
examination.  It  is  only  by  doing  this  that  palliative  measures  may  be  tested 
satisfactorily,  associated  functional  disorders  relieved,  and  the  patient  placed  in 
the  best  possible  condition  for  an  oj)eration.  For  example,  I  note  in  a  case  of 
myoma  of  the  uterus  in  which  the  patient  is  debilitated  the  following  regime : 
"Rest  in  bed,  with  massage  and  electricity  on  alternate  days;  careful  diet, 
largely  liquid ;  regulation  of  bowels ;  when  patient  is  sufficiently  built  up,  the 
tumor  to  be  removed  by  abdominal  hystero-myomectomy." 

A  diagram  representing  the  relations  and  lesions  of  the  pelvic  organs  should 
accompany  the  history,  for  even  if  the  sket<jh  be  a  rough  one,  it  often  furnishes 
a  more  definite  idea  of  the  case  at  a  later  date  than  the  elaborate  description. 
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Date 


Name 
Occupation 

Menstr.  hist. 


S.  W.  M.  Age 
Far  Miscarriages 
Instr.  deliv. 


l^ucor. 


Resides 
Patient  of  Dr. 
fever 

Oen.  appearance 
Weight 
Headaches 
Sleep 


Complains  now  of  the  following  nymptoms 


History  of  development  of  present  condition 


Appetite 
Digestion 

Bowels 
Float,  kid. 
Urination 

Urinary  analysis 

Bladder 


Rectum 


General  previous  hist.  rheumatism  fevers,  etc. 

Family  history 

Sketch 

Physical  exam,  of  Pelvis  and  Abdomen 

Vag.  outlet 

Vagina 

Cervix 

Uterus 

Fallopian  tubes  and  ovaries 


Outline  of  treatment  to  be  followed 


TAKING  THE  HISTORY. 
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There  are  four  outlines  necessary  to  illustrate  properly  the  pelvis  and  its 
4jon  tents.    Prof.  Schultze,  of  Jena,  and  Dr.  R.  L.  Dickinson,  of  this  country, 
La  ve  devised  rubber  stamps  by  means  of  which  a  diagrammatic  view  of  several 
j>^»ts  of  the  pelvis  can  be  reproduced  in  a  case  book,  or  upon  a  history  blank. 
I  Y>r^fer  in  some  instances,  however,  to  make  a  free-hand  drawing,  because  indi- 
ual  peculiarities  may  be  best  brought  out  in  this  way.    A  sagittal  section  is 
hm^^I    to  indicate  uterine  displacements  and  the  position  of  tumors  in  front  of  or 
lK3l:ftirLd  the  uterus. 

coronal  section  through  the  crests  of  the  ilia,  the  acetabula,  and  the  tuber- 
ositiies  of  the  ischium  is  necessary  to  demonstrate  lateral  displacements  of  the 
nteinisand  the  location  of  inflammatory  masses  on  the  right  and  on  the  left.  If 
the  examination  l)e  unsatisfactory,  and  there  is  doubt  concerning  the  existence 
of  disease  on  either  side,  an  interrogation  mark  indicates  that  the  question  is 
iinssettled,  and  leaves  it  open  for  future  determination  in  an  examination  under 
3.net>t:liesia. 

Hiesions  lateral  or  posterior  to  the  uterus,  in  order  to  be  properly  indicated 
<lia|arrarnmatically,  require  an  outline  of  the  pelvis  looking  in  from  above.    Such  a 
^i*a.gT«in  is  especially  valuable  for  filling  in  after  operation,  because  by  it  the  exact 
P*>*^ition  and  relationship  of  inflammatory  masses  to  the  j>elvic  organs  can  be  graph- 
ly  shown.    Adhesions  are  conveniently  indicated  by  zigzag  or  straight  lines. 
-A.reas  of  resistance  in  the  vault  of  the  vagina  not  clearly  outlined  bimanu- 
ala. re  best  registered  on  a  diagram  of  the  inferior  strait  seen  from  below. 
^^^5".    81  shows  the  three  geometrical  projections  of  the  normal  body :  first,  a 
®®^it:«.l  section,  viewed  jxirpendicularly  to  the  cut  surface ;  second,  a  front  view 
Ixniy,  seen  perpendiinilarly  to  its  long  axis;  and  third,  a  view  of  the  pel- 
^^rom  above  and  perpendicular  to  the  superior  strait.    These  diagrams  have 
^^^^n   drawn  on  the  same  scale  and  are  covered  by  a  double  system  of  parallel 
lit^es^  thus  dividing  each  of  the  three  i)rojec»tions  into  a  certain  number  of 
'^l^^'i^es,  which  have  their  corresponding  fellows  on  the  other  projections.  In 
^^tHei-  words,  the  body  has  been  imagined  divided  into  a  system  of  cubes,  the 
Actions  of  which  we  see  in  the  three  planes  as  a  square  network.  The 
^^>*tli  diagram,  in  the  left  lower  corner  of  the  plate,  is  a  view  of  the  inferior 
^^."^it  8een  from  below.    It  is  evident  that  bv  followintr  this  svstem  every 
point,  or  a  tumor,  in  the  body  can  be  registered  with  great  accumcy,  Jis 
_  '■^^strated  in  Fig.  82,  where  the  position  of  an  ovarian  cyst  has  been  located  in 
"^tiree  dimensions. 

The  location  of  abdominal  tumors  and  dull  and  tympanitic  areas  may  be  in- 
*^*^t.c3(l  on  a  large  diagrammatic  outline  of  the  abdomen.    In  Fig.  83,  on  the 
*  ^>  the  alxlomen  is  shown  in  outline  with  its  contained  viscera,  and  those  or- 
^^^^s  from  which  abdominal  tumors  most  frequently  develop  are  seen  distributed 


*^rid  the  periphery ;  in  Fig  83,  on  the  right,  is  a  diagrammatic  illustration 

^^^^rtpetal — that  is  to  say,  from  the  more  resisting  i)eriphury  to  the  more  yield- 
center. 

11 


^he  directions  taken  by  the  various  aMominal  tumors  in  the  course  of  their 
^^'"elopment,  as  indicated  by  the  arrows.    These  directions,  as  will  be  seen,  are 
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The  enlarging  mass  projecting  toward  the  center  in  this  way  has  a  corona 
of  resonance,  with  a  dull  base  at  its  point  of  origin.  Tumors  of  the  omentum, 
as  indicated  by  the  circular  arrow,  are  surrounded  on  all  sides  by  an  area  of 
resonance. 

The  characteristic  difference  in  the  location  of  upper  and  lower  abdominal 


Fni.  >**2. — DiAORA.y  Snowix<»  IIow  to  Use  tiik  PROJErTiovs       Fio.  81  in  the  Cask  of  a  Pelvic  Ti'mor 

A<'<  rilATKLY   LoCATIXJi  It  AXI»  KK<iI8TKUINO   Its»  FoKM. 


tumors  is  one  which  appeals  at  once  to  the  eye,  as  shown  in  Fig.  84,  drawn  from 
life,  in  a  case  of  enormous  accumulati(m  of  feces  in  the  tnmsverse  colon,  due  to 
carcinoma  of  the  uterus  and  rectum. — Jf,  IL^  Oj),  7,  20,  96. 
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Before  e]o&ingf  tliis  subject  I  wirIi  to  iir^  the  importance  of  minuter  inve&ti- 
gationSf  bo  as  to  bring  out  prominently  the  individiial  features.    To  the  unfici- 

  entitle  surgeon  all 

^  ^^^^fc.  *  ^       are  roughly  clrisi^iried  un- 

der a  few  headii ;  ime  ova- 
nan  tumor  is  the  same  m 
another^  except  in  sme, 
and  a  prolapsus  le  a  pro- 
lap^usj  antl  imthing  more. 
A  closer  scrutiny,  liuw- 
ever,  will  alwajs^  briti^ 
nut  an  infinite  variety  of 
individual  differences,  and 
attention  to  tiicse  in  time 
ijorves  to  shud  liglit  npim 
the  eau&ee  of  di^eai^e. 

To  illuetrate,  in  a  re- 
laxed vaginal  outlet  the 
following  questioui?  ought 
to  he  answered  :  The  ex- 
nrt  degree  of  tlie  relaxa- 
tion, tlie  amount  of  pro* 
trnwion  of  the  vaginal 
walls,  the  condition  of  the 
levator  fillers  as  felt 
through  the  vagina,  the 
inorejiise  of  the  protrusion 
nt  the  outlet  on  Ktraining 
while  Btanding,  the  differ- 
ence in  the  degree  of  re- 
laxation prorhieed  by  an- 
esthesia, the  tendeucy  to 
prolapse;  and  the  his* 
tory  should  note  the 
number  and  character  of 
tlie  labors  (whether  in- 
gtrmnental  or  natural)  and  the  size  of  the  childrtm,  Oai-eful  measurenieuts 
should  then  he  made  with  a  pelviTneter  to  demonstrtitc  whetlier  difticnlt  hiliore 
have  been  <hie  to  a  contracted  pel  via.  All  ^orts  of  reHex  di^tiui>ancc^  ought 
also  to  be  put  dcwn. 


Flo.  M. — TrwtiR  EATkstiiX*  THAMHVKj:.^tLV  A*  mt-'^s  Till  nrPSR 
Aubrm^ff  JTiTT  AHOVK  THlL  Ullim  inrB,  DVlf.  TO  A  LxiKit  An- 
rllltLATIuif  Kk<         IBf   TIIK    T  If  A  NK*  V  ^     J(,    i*tJl,l>N»    rHuH  A 

<:*«t'jsuMA  t>r  THE  Kkctusi  awu  UTt^dus.    RfctiuKAMt:!:  o«  All 
M*  K.,  f*por..  July  KW,  *06. 


CHAPTER  VI. 


GYNECOLOGICAL  IKSTBUMENTS  AND  DRESSINGS. 

1.  Introtlnction. 

2.  Illumination. 

3.  Specula:  Nelson's  trivalve  speculum.   Gofnlell-Baer  bivalve  speculum.    Kelly's  small  cylin- 

drical specula  for  virgins.   Sims*s  sf)eculum.    Simon's  speculum. 

4.  Retractors,  vaginal  and  abdominal. 

5.  Knives:  Ordinary  scalpel.    Broad-bladed  scalpel,  with  a  large  handle. 

fi.  Scissors :  Straight,  sharp- pointed,  and  blunt.    Kmmet's  left-curved  scissors. 

7.  Tenacula :  Straight.   Curved.   Cornigatcd.   Shephenrs  crook. 

8,  Fomeps :  Tenaculum  forceps.    Jjong  straight  dressing  forceps.    Long  rat-toothed  forceps. 

Rat- toothed  dissecting  forceps.    Hemostatic  forceps.   Sponge  forceps.    Polyp  forceps. 
Ligature  and  suture  materials :  Silk  in  three  sizes— fine,  medium,  an(f  stout.  '  Silkworm  gut. 
^  Catgut.    Kangaroo  tendon.   Silver  wire.   Tying  knots  with  silk  and  catgut. 
/O.  Needles :  Curved  and  straight.   Carrier.    Needle  holder.   Transfixion  needles. 
/I.  Pac^ker. 
'2.  Glass  catheter. 

IS.   Large  glass  trocars  for  tapping  cysts,  curved  and  pointed. 
'J-  Lei?  holder. 

•5.  Aspirator :  Dieulafoy-Potain  aspirator.   Syringe  aspirator. 
*«•  C'autery  :  Faquelin's  thermo-cautery.  Electro-cautery. 


GYNECOLOGICAL  INSTRUMENTS. 

-A.  LARGE,  carefully  selected  annanieiitariiim  is  essential  to  the  gynecolofi^st. 
He  needs  instruments  of  three  8ort« : 

C^)  Instruments  for  exposing  the  field  of  operation  in  vagina  or  al)donien. 
C2)  Instruments  for  special  openitions. 
C*^)  Instruments  and  accessories  for  closing  the  wound. 
The  field  of  the  oi)eration  is  often  remote  from  the  surface,  either  deep  down 
ttie  pelvic?  floor  or  at  the  vaginal  vault,  and  necessitates  tlie  use  of  specula 
retractors  to  make  it  accessible.    But  specula  are  useless  without  a  good 
%lit  well  directed  upon  the  field ;  for  this  reason  I  will  consider  first  the  prime 
^^uisite — illumination. 

Tth©  niumination. — For  the  illumination  of  the  field  of  operation,  a  good 
Used  sunlight  is  l)est  of  all.   This  is  attained  in  the  openiting  room  by  plenty 
^  "Endows  and  a  large  skylight,  and  hy  walls  painted  with  a  light  color.  The 
^'•"^i  rays  of  the  sun  are  embarrassing,  and  so  a  n(»rth  exposure  is  best.  No 
^P^Tator,  however,  can  afford  to  depend  on  this  source  of  light  alone,  on  account 
tiie  uncertainties  of  the  weather  and  the  fre<[uent  call  for  an  intense  illumiiia- 
localized  at  one  point. 

In  an  emergency  in  private  pmctice  a  common  candle  with  a  tin  reflector, 
a  mirror  held  so  as  to  direct  its  rays,  may  be  used.    In  the  clinic  the  electric 
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light  is  the  best  artificial  illuniinant.  The  current  may  be  conducted  from  a 
wall  bracket  by  a  long  insulated  flexible  wire  to  the  16-candle-power  lamp, 
with  a  tin  reflector  enameled  white  inside  and  attached  to  a  handle,  as  shown  in 
the  figure  in  Chapter  XX.  This  can  he  held  by  an  assistant  so  as  eflFectively 
to  illuminate  the  wound  area.  A  simple  extemporized  reflector  may  be  made 
by  enclosing  the  electric  light  in  a  cone  of  white  paper  covered  with  black  cloth. 
Where  an  electric  street  current  is  not  available,  a  storage  battery  is  a  satis- 
factory substitute,  running  a  6-  or  8-candle-power  lamp. 

Specula. — ¥or  inspection  of  the  vaginal  vault  the  best  specula  are  Nelson's 
trivalve  speculum,  GoodelPs  bivalve  speculum,  modified  by  B.  F.  Baer,  and 
Kelly's  small  cylindrical  specula,  Nos.  12-15  of  the  cystoscopic  set,  for  use  in 
the  virgin.  The  utility  of  these  instruments  is  limited  to  an  examination  for 
diagnostic  purposes,  to  treatments  applied  to  the  vaginal  vault,  and  to  the  appli- 
cation of  packings.  Sims's  and  Simon's  specula  are  useful  both  in  making  an 
examination  and  in  exposing  the  field  during  an  operation  at  the  vaginal  vault, 
serving  the  double  purpose  of  specula  and  retractors.  The  Sims's  speculum  is 
most  used  by  the  New  York  school  of  gynecologists,  and  is  more  serviceable 
with  the  patient  in  the  left  lateral  position.  Several  sizes 
are  needed,  diilering  in  length  and  breadth,  for  narrow  and 
relaxed  and  for  long  and  short  vaginas.  The  Simon  specula 
are  purchased  in  sets,  and  consist  of  two  handles  with  ad- 
justable blades  of  varying  lengths  and  breadths,  for  both 
the  anterior  and  the  posterior  vaginal  walls.  They  are  used 
in  the  dorsal  position. 

Vaginal  retractors,  with  long  light  handles,  are  used  to 
hold  back  the  lateral  and  upper  walls  of  the  vagina,  and  to 
keep  the  field  of  operation  free.  The  blades  of  these  re- 
tractors should  be  of  two  sizes — 2  by  7  centimeters  and  3  by 
7  centimeters. 

Abdominal  retractors  serve  to  lift  up  or  to  draw  aside 
one  of  the  walls  on  either  side  of  an  abdominal  incision  to 
enable  the  operator  to  inspect  the  pelvic  viscera.  The  best 
patterns  are  Ilalsted's,  with  concave  blades^  4  by  7  and  6  by 
7  centimeters  in  size.  • 

Knives. — The  knives  used  in  gynecological  surgery  are 
the  ordinary  scalpels,  made  of  solid  metal,  with  handles 
smooth  or  grooved  to  afford  a  better  grasp.  For  opening 
the  abdomen,  I  like  a  broad-bladed  scalpel  with  a  large  han- 
dle, and  for  marking  areas  of  denudation  in  the  vagina  or 
on  the  cervix,  or  for  delicate  dissections  in  the  pelvis,  I  pre- 
fer a  knife  with  a  slender  blade  and  a  sharp  point. 

In  transporting  or  sterilizing  knives  the  blades  must  be  wrapped  in  cotton, 
or  they  must  be  fastened  in  a  rack  in  a  metal  box  to  protect  them. 

Scissors. — Scissors  are  among  the  most  important  of  all  gynecological  in- 
struments, and,  through  the  inventive  genius  and  teaching  of  Dr.  T.  A.  Emmet; 


Fio.  85. — Emmet's  Lkft- 
cuRVED  Scissors  for 
Plastic  Operations 
AT  THE  Vaginal  Out- 
let. 


TEXACULA. 
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Fig.  86.— Tenaoi  la  of  Various  Kinds. 

Corrugated  tenaculum,  for  lioldin/ar 
the  eervi.x  down  to  tlie  outlet  in  the  bi- 
iiianuul  exuminutioii.  Lenjrth,  18  centi- 
meters. Curvcwl  tenaculum  for  piek- 
in^r  up  and  holding  tiasues.  Len^rth,  22 
centimeters.  6\  Shepherd's  crook  tenac- 
ulum, used  in  the  operatiofi  for  relaxed 
vajrinal  outlet.  Lentrth,  21  ccntin»eu;rd. 
/>,  Ki^rlit-anirlod  teiuienlum  used  in  tuni- 
mff  in  the  ed|res  of  the  tissues  in  approximation 
by  suture.    Length,  VJ  centimeters. 


of  New  York,  they  have  come  to  be  so  widely  used  in  this  country  as  to  consti- 
tute a  characteristic  feature  of  American  gynecology.  Straight  and  curved  scis- 
sors are  used — the  straight  scissors  for  all  ordinary  cutting,  and  the  curved  scis- 
sors in  making  denudations.  Two  pairs  of  straight  scissors  are  useful — one 
sliarp-pointed,  with  a  cutting  edge  5J        ^  ^,  ^ 

centimeters  long  and  handles  14  centi- 
meters long,  for  removing  sutures,  cut- 
ting ligatures,  and  in  making  short, 
straight  incisions;  the  other  pair  are 
blunt-pointed,  vnth  a  cutting  edge  of  7 
centimeters  and  a  handle  18  centimeters 
in  length,  for  enlarging  the  abdominal 
incision,  for  cutting  the  pedicles  of  tu- 
mors, and  in  excising  thick  areas  of  tis- 
sue. Large  scissors  angled  on  the  edge 
are  also  used  in  extending  the  abdominal 
incision. 

Emmet's  left-curved  scissors  (Fig. 
85)  are  invaluable  in  making  denudations 
in  the  vagina,  but  it  is  necessary  to  see 
that  these  scissors  have  a  good  curve,  and 
that  they  cut  evenly  from  shoulder  to  end. 

Tenacula. — Tenacula  are  used  to  catch  and  hold  movable  tissues  which  are  be- 
ing sutured,  to  steady  the  cerWx  uteri,  and  to  catch  bleeding  vessels  down  in 
the  pelvis  and  lift  them  up  while  a  ligature  is  being  applied  ;  but  the  tenaculum 
has  not  the  importance  now  that  it  had  some  years  ago  (Fig.  80). 

There  are  two  varieties  of  tenacula — the  straight  and  the  curved.  The 
straight  tenaculum,  D,  is  employed  in  tucking  in  and  in  approximating  tissue 
which  pouts  out  of  an  incision  while  it  is  being  sutured,  as  well  as  hi  catching 
up  small  areas  of  tissue  which  are  to  be  trimmed  off  with  knife  and  scissors. 
The  curved  tenacula  are  of  three  kinds :  the  simple  curved,  Ji,  the  corrugated, 
A,  and  the  shepherd's  crook,  C.  The  simple  curved  tenaculum  is  used  to  catch 
tisgue  which  is  to  be  firmly  held ;  the  hooked  end  keeps  it  from  slipping  off. 

The  corrugated  tenaculum  serves  as  a  tractor  to  bring  the  uterus  down  for 
examination.    My  shepherd's  crook  tenaculum  is  used  in  the  operation  for 
^laxation  of  the  vaginal  outlet.    After  this  tenaculum  is  once  put  in  place  it 
^i^v  l>e  dropped  repeatedly  \\athout  losing  its  hold  on  the  tissue. 

Poroep& — Under  this  name  are  classified  a  variety  of  instnnnents  differing 
^dcly  in  use  and  construction,  but  having  one  common  end  in  view — that  of 
^^"'a^ping  and  holding  tissues. 

The  following  kinds  of  forceps  are  used  in  gynecological  surgery : 

Tenaculum  forceps. 

liOng  straight  dressing  forceps. 

Xong  rat-roothed  forceps. 

Hat-toothed  dissecting  forceps. 
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Hemostatic  forceps. 
Sponge  forceps. 
Polyp  forceps. 

Tenacnlnm  forceps,  or  double  tenaculum  forceps,  resemble  two  tenacula  fast- 
ened so  as  to  work  together  in  opposite  directions.  They  are  used  to  grasp  and 
draw  the  cervix  down,  to  steady  it  while  the  uterine  dilator 
is  introduced,  and  to  catch  and  hold  a  bleeding  pedicle 
which  has  dropped  back  into  the  abdomen.  They  ought* 
to  be  made  strong  enough  to  resist  feathering,  and  the  ends 
must  be  slightly  curved  at  right  angles  to  the  shaft  and 
tapered,  as  shown  in  the  figure,  to  prevent  tearing  the  tis- 
sues. The  figure  (Fig.  87)  shows  a  small  tenaculum  for- 
ceps which  I  have  found  especially  useful.  If  the  tenacu- 
lum tears  out,  a  three-pronged  tenaculum  may  be  used  to 
advantage  (Fig.  88). 

Long  straight  dressing  forceps  are  constantly  used  in  re- 
moving and  applying  dressings,  in  carrying  pledgets  of  cot- 
ton into  the  vagina  to  cleanse  it,  and  in  making  applica- 
tions. 

Long  Bat-toothed  Forceps. — I  find  a  pair  of  long  rat- 
toothed  forceps,  like  those  figured  in  the  text  (Fig.  89), 
one  of  my  most  useful  instruments  in  abdominal  surgery, 
effectually  taking  the  place  of  a  hand  deep  down  in  the 
pelvis. 

Bat-toothed  dissecting  forceps  are  needed  in  picking  up 
the  layers  of  tissue,  in  making  the  abdominal  incision,  and 
in  catching  the  tissue  in  vaginal  and  cervical  denudations. 

Hemostatic  Forceps.  At  least  two  dozen  artery  forceps 
should  be  included  in  a  set  of  abdominal  instruments,  but 
only  four  sets  are  required  for  most  vaginal  operations. 
The  original  forceps  were  devised  by  Koeberl^,  of  Strass- 
burg,  and  are  excellent  for  the  compression  of  vessels 
lying  in  soft  tissues,  as  in  the  abdominal  walls  and  on  the 
floor  of  the  vagina.  For  general  use  the  forceps  figured 
in  the  text  and  in  use  in  the  Johns  Hopkins  Hospital  are  the  most  satisfactory 
(Fig.  90).  They  are  15  centimeters 
in  length,  and  have  a  curved  biting 
surface  4  centimeters  long;  the  lock 
shown  in  the  figure  is  an  improvement 
on  my  own  lock.  The  especial  points 
of  value  in  these  forceps  are  (1)  that 
the  jaws  are  longer  than  usual  and 
gently  curved,  and  (2)  that  the  tips 
of  the  jaws  grasp  the  tissue  before  the  first  shoulder  is  reached.  This  per- 
mits a  small  bit  of  tissue  or  an  artery  to  be  clamped  by  the  points  if  the 


Fio.  87.  —  Tenacilum 
FoKCEPa,  WITH  Cat<:ii 
AND  Open  Lock.  ^ 
Ordinary  Size. 


Fio.  88.— Cullen's  Three  -  pronged  Tenaculum 
Forceps  for  holding  down  the  Cervix  Uteri. 
AcTi  AL  Size. 


BPfJNGE  FORCEPS  UE  HOLDERS- 


137 


fniwps  are  only  closed  one  or  two  notches,  while  a  targe  area  may  be 
elatujxfd  if  tliej  are  c^losed  completely. 

Sponge  Foroepi  or  Holders,— Sponges 
in  aiidominal  snrgerv  ure  eliiefly  of  serv- 
ice in  cleansing  the  pel  vie  eavity,  in  tak- 
ing up  pm  rapidly,  and  in  holfling  back 
tlie  iiite*ftinea  The  best  sponge  holder 
is  my  own  with  a  ]ock  devised  by  Dr.  G, 
II  Miller,  of  the  gyneoological  staff  of  the 
Joims  Hopkins  Hoqiitalj  and  bhown  in 
the  accompanying  lignres  (Fig,  91),  The 
ewsential  features  of  these  forceps  arc  the 
blunt  teeth  at  the  lower  end  which  hold 
the  iiponge,  and  the  clasp  wliieh  elides 
fpeely  under  one  liandle  until  it  m  slipped  over  the  neek  of  the  other  handle 
and  pushed  down^  tixiiig  the  sponge.  The  entire  length  of  the  forceps  m  22 '5 
centimeterSj  and  the  whole  separates  into  three  pieces  for  cleansing, 


Flli.  EsrP  OW  LaRCII  RAT-TOOTHErJ  FoTErrBPF^ 

VtiH  VHE  DEEP  IS  THK  PHLVIS.     WhOLK  LeN1>TH^ 


WITH  Ufkw  Lwm. 


Fill*  01.— MlLLETt''s  8|ffJNfiE  FoHctm 

Tijt)  hook  ^hown  above,  in  outline^  baniTH  bwi^p  on  tiie  rounct 
himdlc  unti]  the  forceps  are  locked^  ob  kcgh  in  tbc  right- hand  %t;tri'. 
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Polyp  Forceps. — The  best  forceps  for  grasping  small  polyps  or  for  removing 
a  small  ovum  or  pieces  of  placenta  are  those  shown  in  the  text  (Fig.  92).  The 
form  of  the  blade  is  shown  in  tlie  figure,  and  the  handles  are  27.'5  centimeters 
long  and  provided  with  a  catch. 

The  ligature  and  suture  materials  used  in  gynecology  are  silk, 
silkworm  gut,  catgut,  and  silver  wire,  which  are  conveniently  abbreviated  in 
clinical  records  by  using  the  initial  letters  only  before  the  word 
"  suture,"  as  s.,  s.  w.  g.,  c.  g.,  s.  w.  sutures. 

Silk. — Pure  Cliinese  silk  is  used  in  three  sizes — ^fine,  me- 
dium, and  coarse. 

Fine  silk  is  l)est  adapted  for  the  ligation  of  small  ves- 
sels, for  suturing  the  intestines,  for  approximating  peritoneal 
surfaces,  and  for  bringing  wound  surfaces  into  apposition  when 
there  is  no  tension. 

Medium  silk  is  used  in  ligating  large  vessels  and  in 
tying  off  the  ovarian  vessels  in  a  bunch.  This  size  should 
always  be  used  in  preference  to  heavier  silk  in  all  cases  where 
it  can  stand  the  strain. 

Coarse  silk  ligatures  should  only  be  used  in  vagi- 
nal hysterectomy  in  tying  off  the  broad  ligaments.  Coarse  silk 
ligatures  are  also  used  as  tractors  to  pull  the  uterus  down  in 
vaginal  hysterectomy. 

Silkworm  gut  is  one  of  the  best  plastic  suture  materials  we 
have,  and  once  introduced  and  tied  or  clamped  with  shot,  pre- 
serves a  well-rounded,  elastic  loop  indefinitely  or  until  it  is  re- 
moved. The  fact  that  it  possesses  no  meshes  gives  it  a  great 
advantage  over  silk,  which  in  time  forms  a  seton,  furnishing 
a  highway  of  communication  for  germs  from  the  surface  into 
the  deeper  tissues.  Silkworm  gut  is  rarely  used  as  a  buried  su- 
ture, either  in  the  abdominal  cavity  or  in  the  vagina.  It  is 
used  by  many  surgeons  in  closing  the  abdominal  wound  after 
celiotomy,  in  cervical  operations,  and  as  a  tension  suture  in 
the  operation  for  relaxed  vaginal  outlet  or  lacerated  perineimi. 

Catgut,  properly  sterilized,  is  valuable  as  ligature  and  suture 
material,  because  it  is  absorbed  by  the  tissues  and  does  not  re- 
quire removal.  The  chief  objections  to  catgut  are  the  diffi- 
culty of  sterilizing  it,  its  too  rapid  absorption,  and  the  fact 
that  it  may  come  untied.  Only  intermediate  and  heavy-sized 
catgut  should  be  used,  as  finer  strands  are  too  weak.  Water 
swells  and  softens  catgut  so  quickly  that  it  must  be  kept  im- 
mersed in  alcohol  until  it  is  used.  The  too  rapid  absorption  of  catgut  is  pre- 
vented by  the  preparation  in  cumol  (see  Chapter  I).  In  vaginal  operations  cat- 
gut is  chiefly  used  as  an  accurate  approximation  suture;  if  it  holds  but  four 
days,  the  tissues,  as  a  rule,  are  sufliciently  united,  so  that  sutures  are  no  longer 
necessary.    Its  greatest  advantage  here  is  that  the  removal  of  sutures  is  avoided. 


Fi«.  92.— Placenta 
Axn  Polyp  For- 
OKPs.  Lknotii, 

30-5  CkNTI  ME- 
TERS. 
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iimhi  iiKlefiiiitely  in  place,  und  rarely  have  to  he  taken  outj  like  buried  sutures 
of  yilkwurrii  ix^ii. 

Tying  Knots  with  Silk  and  Catgut. — Mm*h  time  luay  be  lo^t  by  tying  knots 
t*lnin^ii)y,  and  the  burgetiii  will  he  a  gumuj'  all  bis  bfe  Imig  if  lie  will  leam  at  tLe 
ontiset  a  detinite  rapid  method  of  tying  both  eilk  and  catgnt,    I  always  tie  in 

the  following  manner:  the  first  knot  is 
-^'^^^r^         ^^^^         ^^^^  inner  Btnind  iu  the  right 
band,  thrown  ii'oeir  and  then  umhr 
the  outer  strand  held  in  the  left 


Fig,  ITu— Third  tttt^p-  tJie  eml  h  i«  hold  Sn  the  left  hjind 
while  ft  b  taken  in  the  right  huiid  and  the  knot 
drawn  hojno. 

han<b  and  drawn  tight  down  on  the  veei^eL 
Then,  by  following  the  four  steps  wbicb  are 
Been  in  tlie  diiigranis  better  than  can  be  deseribed, 
the  second  knot  is  quiekly  drawn  down  on  the  first 
and   tightened   by    supporting   the   thumbs   against  eacb 
other  as  shown,  to  avoid  tugging  on  the  tisisue  (Figs,  i^M. 

94,  ft5,  and  m\ 
Silkwonn  gnt  is 

best  tie*i  in  a  square  knot»  and 
after  imtnergion  in  warm  water. 
Catgut  is  best  tied  dry.  If  a 
third  knot  is  added,  either  to 
the  silkworm  gnt  or  tlie  cat- 
gut^ m  suggested  liy  Dr.  C.  P. 
Noble,  the  ends  nm}'  then  Im 
safely  cnt  oti  close  to  the  liga- 
ture; the  nse  of  a  thin!  knot 
leaves  less  foreign  material  be* 
hind,  and  the  knot  is  less  liable 
to  slip,  and  al&o,  in  the  case  of 
silkwonn  gut,  the  little  ends 
which  are  liable  to  irritate  the 
tissue  are  removed, 

Keedles.  —  Curved  needles 
(Fig.  97)  are  the  best  for  alrnt)8t 
all  gynecoh^gieal  purpo&es;  they 
should  be  of  three  sizes,  as  shown  in  figures,  and  must  answer  the  following 
requirements ;  A  good  temper,  a  good  ujien  eye,  a  short  straight  shank  just 


Fio.  flU,— Final  stepi  tyinjif  the  ligatuiv  ti^ht  without  rock- 
ing tlii>  tii58Uo  bv  huuresi^mg  iHe  thuiiihi^  ui^iiineiit  epc-h 
(Jtncfr.  The  dftttV-d  line  ahowft  the  oveHujtjiinjj  of  tli« 
left  thuiitb  hy  tho  ri^ht- 
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fielow  the  eje  for  the  ffcmp  of  the  ueedle  lioltler^  and  a  c^utting  siirfat^e  nut 
wider  than  tlie  botlj  of  the  Tieefile ;  the  point  must  follow  the  curve  of  the 
ncfetUe,  and  niu^t  not  he  lieiit  inward.  One  of 
the  eoKinionest  faults*  is  a  kink  or  a  curve  just 
l>elow  ttie  eye,  making  tlie  needle  liatile  to  break 
in  the  grmp  of  the  holder.  Simple  i^tmght  eam- 
bric  needle*,  with  a  round  Bliarp  point  and  with- 
out any  cutting  edge,  are  the  best  for  inteBtinal 
ituring;  tliev  are  hehl  in  tlie  tinge rs  m  that  the 
*8enjse  of  re&iij"tan<^e  at  the  point  may  enatde  the 
operator  to  reeogidze  the  poeition  of  the  subniu- 
coui?  tibrtmg  eoat,  and  m  to  \nvk  it  lip. 

The  8utm«  Carritr, — The  tsuture  carrier  h  a 
eilk  IcK^p  tietl  to  the  eve  of  a  needle  fi ir  the  pur- 

ptige  of  pulhntr  interrupted  sutureB  through  m       „   , .    ,    .      .     .    ^ 

^       .  T    '      *   a   I         1  -  1  I  fltxi  iti  pliuitu.' work  und  nU  kiinl!*  of 

rapifl  Buceoi^sion,    It  m  tied  by  takmg  a  long    wuturin^r, t'xi-vpt «iihiru  uf  tht*  int(3«timi«, 

pieee  of  moduini  mk  d2  eentinietere  (21  meJiert)    ^utudntr,  on  tho  riirht 
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long,  putting  both  ends  together  through  the  eye  of  a  nee<llc,  and  then  mak- 
ing a  loop  on  one  of  the  en<ls,  slipping  it  over  the  needle  beyond  the  eye, 
an<l  ])ulling  it  tight  (Figs.  1>S  and  99).    The  length  of  the  carrier  hiop  made 
in  this  way  is  20  centimeters  (8 
inches)  long.    In  using  the  car- 
rier the  needle  is  jmssed  through 


N\!:V  M/.».. 


Flu.  1"1.  -  Nkkiu.k  FtiKi  Ki'f.  simwiMi  thk  Siiai'E 

I'K   niK   MmK  AM»  THK   M\NNKi:(»K  (.UAMMNO 

inr  Ni  khik  i»N  thl  Flat  I'akt  ji.-t  hki.ow 
nil.  Kyk. 


the  tissue,  and  wlion  the  loo]»,  tliivatkMl  l»y  the  assistant,  is  dnn\ni  througli 
tlic  sutuiv  i>  in  place.    Sutures  may  l»c  i»larcd  more  rjijiidly  in  this  way  thar  ^ 
by  any  tithcr  mc:m>.    The  iiite>tinal  ni'eilles  are  each  armed  with  a  singl*^ 
thread  of  tine  black  silk.    The  carrier  is  never  used  here  to  avoid  making  au^*^ 
larger  hole  tlian  is  absolutely  necessary. 

Needle  Holder.  —The  nio-^t  satisfactory  necille  holder  for  curved  needles  i^^ 
tlie  one  tiirured  here  <  Kig>.  I'M)  and  I  oh. 

It  is  iiui>ortant  that  the  hautlles  should  be  large  euinigh  to  atfonl  a  gooC^ 


LEG  HOLDER. 
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grip,  that  the  catch  should  work  easily  and  smoothly,  and  that  tlie  end  which 
holds  the  needle  should  be  narrow,  well  tapered,  and  copper-faced. 

Transfixion  Heedles. — Transfixion  needles  are  used  to  carry  stoiit  ligatures 
through  the  broad  ligament  in  vaginal  hysterectomy.  The  important  requisites 
are  a  big  handle  for  a  convenient  grasp,  a  stout  shank  which  will  not  bend,  and 
a  well  curved  end  with  a  big  eye  just  behind  a  point  neither  sharp 
nor  very  blunt.    I  only  use  the  needle  curved  from  right  to  left. 

Packer. — A  three-pronged  packer,  modeled  like  a  miniature 
blunt  pitchfork,  is  valuable  in  introducing  dressings  into  the  vagina 
and  in  arranging  properly  a  gauze  drain  in  the  abdomen.  It  is 
also  used  in  packing  cotton,  wool,  or  gauze  against  the  vaginal 
^ault  while  the  patient  is  in  the  left  lateral  semiprone  position 
<Fig.l02.) 

OlaM  Catheters. — Short  glass  catheters  should  supersede  the 
metal  ones  for  women,  as  they  are  so  easily  made  aseptic  and  kept 
^lean  by  immersion  in  a  carbolic  or  boric  acid  solution.  There  is 
xio  danger  of  the  catheter  breaking  while  being  used  if  it  is  not 
<;racked  when  introduced.  The  catheter  measures  13  centimeters 
in  length  and  5  millimeters  in  diameter.  It  is  gently  curved  in 
opposite  directions  at  the  ends,  and  there  is  a  large  eye  on  each 
side  near  the  end,  as  well  as  a  small  hole  at  the  end,  to  facilitate 
cleansing. 

Trocars.    The  Large  Glass  Trocars  for  tapping  Cysts.— For  the 

evacuation  of  large  ovarian  cysts  I  use  only  glass  trocars,  curved  at 
one  end  and  pointed  at  the  other,  with  large  fenestrse  on  both  sides, 
near  the  pointed  end.  The  end  of  the  trocar  beyond  the  fenestrae 
is  closed  by  a  glass  partition  to  prevent  dirt  lodging  there,  while 
the  discharging  end  has  a  collar  over  which  the  rubber  tube  is 
slipped.  The  clear  glass  discloses  the  slightest  trace  of  dirt  and 
renders  it  possible  to  sterilize  these  instruments  much  more  satis- 
factorily than  the  metal  trocars. 

Leg  Holder. — In  operations  requiring  the  lithotomy  position  it 
is  necessary  to  use  some  kind  of  a  leg  holder  to  retain  the  legs  flexed 
and  drawn  upon  the  abdomen  out  of  the  way  during  the  operation. 
My  own  leg  holder,  or  Robb's  modification  of  it,  is  the  simplest 
form  both  for  use  and  for  transportation.  The  holder  is  composed 
of  three  parts :  two  canvas  rings  which  are  put  on  the  thighs  just 
al)ove  the  knees,  and  a  broad  canvas  strap  which  goes  from  one 
loop  to  the  other  around  the  neck.  The  rings  are  made  of  two 
thicknesses  of  heavy  canton  flannel  quilted  together.  The  ring  is 
widest  below,  where  the  greatest  pressure  comes,  being  13  centi- 
meters (5  inches)  in  width,  and  narrowest  on  top,  2^  centimeters  (1  inch)  in 
width,  where  a  galvanized  ring  is  placed  to  hold  the  neck  strap.  The  canvas 
rings  should  be  50  centimeters  (20  inches)  in  circumference.  The  neck  strap 
is  made  of  a  double  canvas  quilted  like  the  loops,  89  centimeters  (85  inches)  in 


Fio.  102. 
Packkr  for 
PLA<  iNo  Cot- 
ton OR  Gai'ze 

IN  1*08ITION. 

Lkxoth,  20*5 
Centimeters. 
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length,  and  6^^  centimeters  (2J  inches)  wider  in  the  middle,  gradually  tapering 
to  the  ends.  Harness  straps  at  the  ends  and  three  metal  rings  about  15  centi- 
meters apart  make  the  leg  holder  adjustable. 

Aspirator. — The  aspirator,  at  one  time  largely  given  up,  has  in  recent  years 
again  become  an  indispensable  instrument.  The  Dieulafoy-Potain  aspirator  is 
one  of  the  best,  and  is  so  well  known  as  to  need  no  description.  During  the 
operation  the  aspirator  should  be  in  the  hands  of  a  competent  assistant,  who 
should  be  sure  that  the  bottle  is  well  exhausted  and  the  suction  channel  unob- 
structed before  use.  Immediately  after  using  the  instrument  the  suction  tube 
should  be  cleansed  by  creating  a  vacuum  in  the  bottle  and  immersing  the  point 
in  warm  water.  The  tubing,  after  being  washed  out  in  this  way,  should  be 
placed  in  a  bichloride  solution  (1-1,000)  for  at  least  an  hour,  after  which  it  is 
dried  and  put  away  in  the  case.  The  needles  and  trocars  should  be  sterilized 
after  every  operation  by  boiling  in  a  carbonate  of  sodium  solution  (1  per  cent) 
for  five  minutes,  and  dried  in  a  Bunsen  or  an  alcohol  flame.  The  receiving 
bottle  should  be  sterile,  as  it  is  often  desirable  to  make  cultures  from  its  con- 
tents. 

Syringe  Aspirator. — My  own  aspirator  is  like  a  large  glass  syringe,  a  pint  in 
capacity,  with  a  metal  point  to  which  a  piece  of  rubber  tubhig,  with  a  needle, 
is  attached.  The  piston  must  tit  perfectly  to  keep  the  air  from  entering.  A 
switch  and  an  opening  on  the  side  provide  for  the  discharge  of  the  contents  of 
the  barrel  without  withdrawing  the  trocar. 

Cautery. — The  term  cautery  is  used  in  contrast  to  chemical  cauterization  pro- 
duced by  nitric  acid,  chloride  of  zinc,  nitrate  of  silver  and  caustic  potash,  etc. 

The  irons  of  ancient  surgery  have  been  replaced  in  modem  times  by 
Paquelin's  thermo-cautery  or  one  of  its  modifications,  too  familiar  to  need  de- 
scription. One  of  the  best  forms  is  that  in  which  the  tube  passes  directly 
througli  the  middle  of  a  small  bottle  holding  the  benzine. 

The  Electro-cautery. — In  the  clinic  room  an  electro-cautery  is  oft^n  more 
convenient  than  the  thermo-cautery.  The  electricity  is  supplied  from  a  storage 
battery,  or,  better  still,  from  a  street  current  wliich  is  cut  down.  I  use  in  my 
clinic  an  alternating  current  controller,  in  which  induction  is  used  for  resistance, 
in  place  of  a  sectional  coil  and  point  switch.  A  52-volt  alternating  current  is 
employed  and  reduced  by  the  controller  from  0  to  5  volts  with  an  amperage  of 
from  1  to  35. 
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ANESTHESIA. 

1.  Ijocal  and  ^neral  anesthesia. 

2.  Local :  Cold.   Cocain.    Endermic  injections. 

3.  General  anesthesia:  Introductory.    Anesthetizer.    Signs  of  complete  relaxation.  Danger 

symptoms.    Oxygen  after  anesthesia.    Anesthesia  slip. 

4.  Chloroform. 

6.  General  rules  for  administering  any  anesthetic. 

6.  Rules  for  administering  chloroform. 

7.  Resuscitation  of  the  asphyxiated. 

8.  Ether :  Operation  under  the  primary  effect  of  ether. 

9.  Death  from  anesthesia. 

The  choice  of  the  best  anesthetic  and  the  safest  method  of  administering  it 
are  questions  of  the  utmost  importance,  for  its  improper  use  often  mocks  at  skill 
and  converts  one  of  the  greatest  surgical  blessings  into  an  agent  of  death. 

There  are  two  forms  of  anesthesia  employed  in  gynecology — local,  in  which 
only  a  small  area  of  the  body  is  anesthetized,  and  general,  where  the  anesthetic 
is  inhaled  and  induces  a  state  of  unconsciousness,  during  which  the  most  exten- 
sive and  prolonged  operation  can  be  done  without  pain. 

LOCAL  ANESTHESIA. 

Local  anesthesia  is  best  adapted  to  those  cases  in  which  the  operation  is  con- 
fined to  a  small  exposed  area,  whether  on  the  surface  of  the  body  or  in  the  vagina, 
where  the  operation  is  of  a  minor  character  and  of  short  duration.  I^cal  anes- 
thesia is  induced  either  by  applying  cold  or  a  solution  of  cocain,  or  by  injecting 
normal  salt  solution  into  the  deeper  layers  of  the  skin,  or  by  constriction. 

Cold. — Cold  anesthetiees  the  surface  by  reducing  the  temperature  close  to  the 
freezing  point,  paralyzing  the  nerves  of  sensation.  The  application  of  cold  for 
anesthetic  purposes  about  the  pelvis  is  restricted  to  a  narrow  field.  It  may  thus 
be  employed  in  "freezing"  the  skin  over  a  labial  abscess,  which  can  then  be 
quickly  opened,  or  in  benumbing  the  skin  on  the  lower  part  of  the  abdomen  for 
the  purpose  of  making  a  small  incision  through  which  a  trocar  is  to  be  thrust  to 
tap  an  ascites  or  an  ovarian  cyst. 

Anesthesia  by  cold  may  be  produced  either  by  the  application  of  ice  or  by 
directing  a  fine  ether  spray  against  the  part  for  about  five  minutes.  If  a  lump 
of  ice  is  used  it  should  be  sprinkled  with  salt,  wrapped  in  a  thin  cloth,  and  the 
salted  side  applied  to  the  s[)ot  for  al>out  five  minntes,  when  the  blanched  surface 
will  show  the  effect  of  the  agent.  The  refrigeration  of  the  surface  by  ethyl 
chloride  is  perhaps  the  best  way  to  apply  cold  over  a  small  area,  and  I  know  of 
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no  better  arrangement  than  the  ethyl  chloride  (Bengu6)  supplied  to  the  trade  in 
glass  vials  with  brass  tops  perforated  by  a  capillary  opening  and  closed  by  a 
screw  cap.  Each  tube  contains  30  grams  of  ether,  and  is  sufficient  for  from  ten 
to  fifteen  minor  operations. 

The  efficacy  of  the  ethyl  chloride  depends  upon  its  low  boihng  point,  wliich 
is  12*5°  C.  Ethyl  chloride  anesthesia  will  be  found  valuable  in  such  minor 
operations  as  evacuating  abscesses  about  the  vulva,  opening  stitch-hole  abscesses, 
incising  a  suppurating  pile,  etc.  The  anesthetic  effect  is  obtained  by  holding 
the  nozzle  from  six  to  eight  inches  away  from  the  skin  while  the  fine  spray 
plays  upon  it.  The  color  at  once  changes,  and  in  less  than  half  a  minute  a 
white  parchment-like  appearance  is  produced,  with  an  anesthesia  which  lasts 
about  two  minutes.    The  freezing  is  more  rapid  in  summer. 

Cocain. — Cocain  hydrochlorate  may  be  used  for  short  operations  on  the  skin 
or  the  mucous  membrane,  either  by  local  application  or  by  injection  under  the 
surface  of  the  skin.  Operations  to  which  cocain  is  best  adapted  are  the  removal 
of  pediculated  tumors,  the  incision  of  a  suppurating  gland  or  a  vaginal  cyst,  or 
in  the  preparation  of  the  surface  of  the  rectal  mucosa  to  render  painless  the 
injection  of  hemorrhoids  with  carbolic  acid,  or  in  allaying  the  sensitiveness  of 
the  urethra  before  introducing  a  speculum.  It  takes  about  five  minutes  to  pro- 
duce local  anesthesia  by  this  means.  Solutions  of  cocain  should  never  be  in- 
jected into  the  urethra  or  rectum,  as  the  drug  is  quickly  absorbed,  and  in  a 
certain  percentage  of  cases  its  use  is  followed  by  collapse. 

I  did  a  celiotomy  in  1888  under  local  anesthesia  produced  by  injecting  10 
or  12  minims  of  a  2  per  cent  solution  of  this  drug  at  several  points  in  the  line 
of  incision.  The  patient  experienced  no  pain  until  the  peritoneal  cavity  was 
opened  and  the  pelvic  organs  were  pulled  upon.  The  incision  was  sewed  up 
while  the  tissues  were  yet  under  the  effects  of  the  cocain,  and  the  patient  was 
put  to  bed,  having  been  conscious  of  every  step  of  the  operation,  with  only 
slight  pain. 

For  operations  in  the  vagina  requiring  local  anesthesia  a  pledget  of  absor- 
bent cotton  is  saturated  with  a  5  to  10  per  cent  solution  and  applied  to  the  part 
for  five  minutes.  The  application  may  be  repeated  from  time  to  time  during 
the  operation,  although  a  free  flow  of  blood  seriously  ihterferes  with  the  effect- 
iveness of  subsequent  applications  by  washing  away  the  solution  as  soon  as  it 
comes  in  contact  with  the  tissues. 

Cocain  may  sometimes  be  used  to  enable  the  surgeon  to  operate  upon  the 
perineum  without  resorting  to  a  general  anesthesia.  In  this  case  a  few  minims 
of  a  2  per  cent  solution  should  be  injected  by  multiple  punctures  quite  super- 
ficially along  the  line  of  incision  or  denudation.  Such  an  operation  can  only 
be  done  on  a  patient  who  has  excellent  control  of  her  nerves.  It  is  well  to 
begin  the  operation  about  three  minutes  after  the  injection  and  before  the  fluid 
is  absorbed ;  the  denudation  in  the  anesthetized  tissues  then  permits  the  injected 
fluid  to  escape  over  the  womid  and  keeps  up  an  anesthetic  effect.  Such  an 
operation  must  be  performed  rapidly,  all  materials  must  be  at  hand,  and  assist- 
ance must  be  prompt.    The  concluding  steps  are  sometimes  painful,  and  are 
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completed  satisfactorily  only  by  exercising  a  great  deal  of  moral  suasion  over 
the  patient.  The  great  difficulty  in  local  anesthesia  by  injecting  cocain  is  that 
it  is  often  impossible  to  tell  beforehand  how  long  an  operation  will  last,  and  in 
long  operations  cocain  can  not  be  depended  upon. 

Sndermic  Iigections. — This  method  has  superseded  in  many  clinics  the  use  of 
cocain,  proving  more  efficient  and  less  dangerous.  The  procedure  is  simple 
and  rapid,  and  for  minor  operations  on  skin  surfaces  is  the  best  method  devised. 
It  consists  of  injecting  by  the  hypodermic  needle  some  innocuous  fluid  into  the 
deep  layers  of  the  skin,  producing  thereby  a  small  area  of  localized  edema. 
The  principle  is  the  same  as  that  of  inducing  anesthesia  by  constriction,  the  dis- 
tention l>eing  sufficient  to  stop  the  circulation  and  paralyze  the  terminal  nerve 
endings.    Sterilized  normal  salt  solution  is  the  fluid  commonly  used. 

The  technique  of  the  method  is  as  follows : 

The  field  of  operation  must  be  thoroughly  cleansed  and  the  procedure  con- 
ducted throughout  with  the  usual  antiseptic  precautions.  The  filled  hypodermic 
needle  is  then  introduced  as  nearly  parallel  to  the  surface  as  possible  until  the 
deep  layers  of  the  skin  are  reached.  The  fluid  is  then  slowly  forced  in  until  a 
wheal  from  1  to  3  centimeters  in  size  is  raised.  This  becomes  blanched  and 
sharply  defined  from  the  surrounding  skin.  By  successive  injections  into  the 
periphery  of  the  wheals  an  area  of  desirable  size  can  be  anesthetized  without 
further  pain.  The  effect  disappears  as  the  artificial  edema  is  absorbed,  but  the 
period  is  of  sufficient  length  to  enable  one  to  open  abscesses,  remove  sutures,  or 
excise  small  tumors. 

Schleich  advocates  injecting  in  the  same  manner  a  weak  solution  of  mor- 
phine and  cocain,  but  it  does  not  seem  to  improve  the  efficiency  of  the  method, 
the  quantity  of  the  drugs  being  too  small  to  produce  a  decided  physiological 
action. 

GENERAL  ANESTHESIA. 

General  anesthesia  suspends  consciousness,  relaxes  the  whole  body,  and  puts 
the  patient  for  the  time  completely  at  the  disposal  of  the  operator.  It  is  there- 
fore suitable  for  prolonged,  difficult,  and  painful  operations. 

The  Anesthetizer. — The  office  of  the  anesthetizer  is  scarcely  secondary  in  im- 
|x>rtance  to  that  of  the  operator ;  it  is  one  of  the  most  serious  errors  to  hold 
that  this  responsible  position  may  be  delegated  to  an  inexperienced  person  or  a 
Diere  student,  for  timidity  or  bad  judgment  on  the  part  of  the  anesthetizer 
tuay  result  in  an  imperfect  anesthesia  which  interrupts  and  harasses  the  operator, 
^hile  too  profound  an  anesthesia  may  kill  the  patient  on  the  table  or  by  an 
excessive  use  of  the  drug  produce  a  bronchitis  or  pneumonia  which  may  prove 
:fatal. 

An  unskillful  anesthetizer  is  also  prone  to  forget  his  office  and  become  ab- 
sorbed in  the  operation  with  imminent  risk  to  his  charge.    As  the  surgeon's 
attention  must  be  engrossed  by  the  operation,  it  is  highly  essential  that  the 
asBifitant  who  gives  the  anesthetic  should  be  thoroughly  reliable,  because  to  him 
must  be  intrusted  the  administration  of  stimulants  if  danger  symptoms  arise ;  if 
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the  operator  has  to  direct  the  anesthetizer,  it  is  confusing  to  both,  and  the  anes- 
thetic is  likely  to  be  improperly  administered.  If  it  is  necessary  to  call  upon  an 
inexperienced  person  to  administer  the  anesthetic,  he  should  be  fully  instructed 
beforehand,  and  the  operator  should  be  constantly  on  the  watch. 

Ether  and  chloroform  are  the  only  anesthetics  universally  used,  and  each  of 
them  has  its  marked  peculiarities.  The  employment  of  the  one  or  the  other  is 
for  tlie  most  part  determined  rather  by  national  and  geographical  boundaries 
than  by  the  special  adaptability  to  the  particular  case.  Chloroform,  for  exam- 
ple, is  used  almost  universally  in  England  and  on  the  continent  of  Europe, 
although  ether  has  been  recently  making  its  way  more  and  more  into  the  Ger- 
man clinics.  Ether  is  par  excellence  the  anesthetic  of  the  United  States,  but 
this  is  not  without  the  notable  exception  of  nearly  all  the  Southern  States, 
where  chloroform  is  used  almost  exclusively. 

The  anesthetic  of  the  future  will  certainly  be  given  in  an  atmosphere  defi- 
nitely diluted.  Spenzer  (  Western  Reserve  Medical  Jcnimal^  November,  1894) 
has  recently  definitely  shown  that  ether  in  a  3*5  per  cent  solution  can  be  given  to 
dogs  for  hours  without  ill  effects,  while  6  per  cent  will  prove  fatal  in  a  short  time. 

In  prolonged  operations  or  operations  upon  debilitated  patients,  the  patient 
should  be  kept  thoroughly  warm,  to  counteract  the  depressing  drop  of  tempera- 
ture of  the  anesthesia ;  this  is  best  accomplished  by  hot-water  bags  placed  near 
different  parts  of  the  body. 

Signs  of  Complete  Belaxation. — 1.  Loss  of  conjunctival  reflex.  The  common 
practice  of  testing  the  eye  reflex  by  touching  the  conjunctiva  with  the  finger  tip 
is  to  be  severely  condemned,  for  not  a  few  patients  have  developed  a  severe  con- 
junctivitis from  such  treatment. 

2.  Fixed,  contracted  pupils. 

3.  Slow,  regular,  and  deep  inspiration. 

4.  Complete  loss  of  general  reflexes  and  resistance. 

I  have  never  had  occasion  to  pass  a  ligature  through  the  tongue  to  pull  it 
forward.  This  can  only  be  necessary  during  operation  on  the  face  or  throat, 
where  it  is  impossible  to  pull  the  jaw  forward  and  throw  the  head  backward, 
which  if  skilfully  done  will  open  the  upper  air  passages.  In  hundreds  of  eases 
I  have  never  been  compelled  to  use  swabs  to  clear  the  throat  and  mouth  of 
mucus.  If  the  position  of  the  head  and  jaw  is  correct,  the  collection  of  mucus 
will  work  itself  into  the  mouth,  where  it  can  be  gently  removed  by  a  soft  towel 
or  a  piece  of  gauze. 

I  have  found  the  greatest  difficulty  in  anesthetizing  patients  addicted  to  tlie 
use  of  morphine  and  alcohol.  It  is  sometimes  almost  impossible  to  obtain  com- 
plete relaxation,  and  the  breathing  throughout  is  stertorous,  and  interferes 
seriously  with  the  proper  exposure  in  abdominal  operations  by  constantly  forc- 
ing the  intestines  into  the  field  of  operation.  Stertorous  breathing,  if  pro- 
longed, is  an  indication  of  asphyxia,  and  is  usually  quickly  relieved  by  allowing 
the  patient  more  air,  or  by  throwing  the  head  backward  and  the  jaw  forward, 
or  by  clearing  the  mouth  of  mucus. 

The  difference  in  color  of  the  face  between  simple  mechanical  asphyxia  and 
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that  produced  physiologically  by  the  drug  is  worthy  of  attention ;  in  the  former 
the  face  becomes  blue,  the  eyes  protrude,  and  the  features  swell,  while  in  the 
latter  the  change  is  more  gradual,  the  face  does  not  swell,  it  becomes  livid,  and 
changes  slowly  into  a  grayish  pallor.  This  pallor  is  often  the  first  signal  of 
danger,  as  the  respirations  may  become  shallower  and  shallower  imperceptibly 
without  mechanical  signs  of  interference,  and  the  anesthetizer  may  be  unaware 
of  the  change. 

The  danger  symptoms  are : 

1.  Cessation  of  respiration. 

2.  Stoppage  of  the  pulse. 

3.  Sudden  pallor. 

4.  Dilated,  fixed  pupils. 

5.  Dark-hued  blood  replacing  bright  arterial  blood. 

6.  Sudden  cessation  of  bleeding  in  the  course  of  operation.  The  anesthe- 
tizer will  naturally  notice  the  first  four  points,  and  the  operator  the  other  two, 
and  sometimes  the  first. 

Pneumonia  may  follow  the  administration  of  the  anesthetic,  whether  ether 
or  chloroform  is  given.  Out  of  1,800  administrations  I  have  seen  this  complica- 
tion eight  times.  The  liability  to  pneumonia  is  increased  if  the  patient  has  a 
alight  bronchitis  or  a  coryza  beforehand. 

Oxygen  after  Anesthesia. — The  administration  of  oxygen  gas  to  the  patient 
coming  out  of  the  anesthetic  is  at  present  being  extensively  employed,  both  to 
hasten  the  complete  recovery  of  consciousness  and  to  lessen  the  nausea.  It  is 
particularly  recommended  for  old  and  feeble  patients,  and  for  those  who  have  a 
tendency  to  bronchorrhea,  and  after  prolonged,  exhausting  operations.  The 
oxygen,  stored  in  a  small  cylinder,  is  passed  through  a  bottle  containing  water, 
by  which  the  rate  of  flow  can  be  estimated  ;  it  is  then  given  diluted  with  the  air 
by  holding  the  end  of  a  tube  near  the  face.  Chloroform  may  be  administered 
in  the  same  way  by  allowing  the  oxygen  to  pass  through  a  bottle  containing 
chloroform  instead  of  water. 

Oxygen  is  also  often  given  during  the  anesthesia  in  the  same  manner  by 
conducting  a  rubber  tube  connected  with  the  cylinder  of  compressed  oxygen 
nnder  one  side  of  the  ether  cone  or  through  its  point,  or  indeed  by  passing  a 
amall  rubber  tube  into  one  nostril  even.  The  gas  liberated  by  the  removal  of 
the  pressure  slowly  bubbles  through  the  water  bottle  and  enters  the  air  passages 
along  with  the  anesthetic  with  every  breath. 

Although  many  surgeons  express  great  satisfaction  with  this  adjuvant,  its 
real  value  has  not  yet  been  determined  and  awaits  careful  investigation. 

The  foUowing  slip  is  kept  and  filled  out  by  the  anesthetizer  in  my  clinic  : 
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ANESTHESIA  SLIP. 


No, 


Name, 


Ward, 


Date, 


Age, 


General  condition  of  patient. 

Examination  of  cheat. 

Pulse  before  anestliema, 

Pulse  after  anesthetic. 

Anesthetic  used, 

Anesthetic  started. 

Anesthetic  ended. 

Amount  of  anesthetic  consume^i, 

Operation  started. 

Operation  completed. 

Diagnosis, 

Operation, 

Mode  of  closure  of  incision. 

Dressing, 

Operator, 

Incision  closed  by 

Saline  infusion,  by  rectum,         into  abdomen,         into  cellular  tissue. 

Irrigation, 

Enema, 

Strychnince  sulphas,  gr. 
Atropines  sulphas,  gr. 
Nitroglycerin,  gr. 


REMARKS. 


CHLOROFORM. 
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CHLOROFORM. 

Only  cliloroform  manufactured  by  perfectly  re8{K)n8ible  chemists  should  be 
used,  owing  to  the  increased  dangers  from  adulteration. 

The  advantages  of  chloroform  are  in  some  respects  greater  than  those  of  any 
other  anesthetic.  By  its  means  we  are  able  to  bring  ibhe  patient  more  quickly 
and  more  comfortably  into  a  state  of  unconsciousness.  She  remains  more  quietly 
under  its  influence,  and  as  a  rule  nausea  is  not  so  extreme  as  after  taking  ether. 
In  my  experience  the  percentage  of  cases  entirely  free  from  nausea  is  as  great 
after  ether  as  after  chloroform  anesthesia.  Out  of  50  cases  of  chloroform 
anesthesia,  6  were  free  from  nausea  afterward ;  and  out  of  200  cases  of  ether 
anesthesia,  28  were  free.  These  advantages  are  more  than  counterbalanced, 
however,  by  the  greater  risk  to  life  in  using  chloroform.  The  mortality  from 
chloroform  is  about  one  case  in  3,000.  Chloroform  is  contra-indicated  on  ac- 
count of  its  increased  danger  in  a  weak  heart  or  in  an  overtaxed  right  heart. 
It  is  not  contra-indicated  in  valvular  disease  with  good  compensation  or  in  any 
particular  form  of  abdominal  disease.  It  is  also  probably  better  in  nephritis, 
but,  as  Hare  says,  quantity  for  quantity,  compared  with  ether,  it  is  more  irri- 
tating in  this  condition.  Its  administration  is  preferable  in  old  people  with 
atheromatous  vessels,  in  children,  or  in  patients  who  struggle  violently. 

Operations  must  not  be  performed  under  chloroform  during  the  stage  of 
primary  anesthesia,  so  frequently  utilized  for  short  operations  under  ether. 
Deaths  have  occurred  in  this  way  which  were  apparently  due  to  sudden  inhibi- 
tion of  the  heart  from  shock  not  felt  in  complete  anesthesia.  The  quiet  even 
anesthesia  produced  by  chloroform  is  such  an  advantage  in  abdominal  surgery 
that  it  would  he  indicated  in  all  cases  were  it  not  for  these  dangers. 

It  kills  by  paralyzing  either  the  heart  or,  more  frequently,  the  respiratory 
"inters,  according  to  the  report  of  the  Hyderabad  Chloroform  Commission, 
^hich  is  supported  by  the  investigations  of  Dr.  11.  A.  Hare.  The  first  symp- 
'tom  of  danger  is  either  a  complete  relaxation  of  the  pupils,  a  sudden  pallor  of 
"the  face,  or  a  weakening  of  the  respiratory  movements,  which  become  feeble  and 
intermittent,  accompanied  or  followed  by  sudden  or  gradual  failure  in  the  pulse, 
nt  has  been  my  experience  in  two  cases  to  see  the  respirations  fail  first,  while  in 
«t  least  two  other  cases  there  was  an  alarming  failure  in  the  heart's  action,  the 
«8piratory  movements  being  still  good.  The  first  warning  may  be  the  sudden 
«6hy  pallor,  which  should  call  for  immediate  resuscitative  measures,  as  it  is  al- 
ways a  precursor  of  graver  danger.  The  respiration  should  be  as  closely  observed 
«8  the  pulse,  and  any  change  in  its  depth  or  rhythm  should  be  carefully  noted. 

Before  giving  any  anesthetic  at  all  the  character  of  the  respiration  nmst  be 
noted,  and  the  heart  must  l)e  carefully  examined. 

The  nature  and  action  of  the  anesthetic  should  be  explained  to  the  patient, 
«id  it  is  always  best  to  tell  her  that  she  may  hear  peculiar  sounds  or  that  she 
may  have  the  sensation  of  falling,  etc. ;  otherwise  the  occurrence  of  these  phe- 
nomena in  the  first  stage  of  anesthesia  may  frighten  her,  causing  her  to  struggle 
^olently.    The  face  should  be  lightly  anointed  with  vaseline  and  the  eyes  and 
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mouth  covered  with  soft  towels.  I  have  seen  the  whole  side  of  the  face  badly 
burned  by  chloroform,  due  to  the  neglect  of  this  precaution.  The  room  most 
be  perfectly  quiet,  and  no  talking  should  be  permitted  to  excite  the  patient  and 
retard  the  progress  of  the  anesthesia. 

It  is  best  for  the  anesthetizer  to  accustom  himself  to  taking  the  pulse  in  the 
temporal  or  facial  artery.    It  is  much  more  convenient  than  the  radial  pulse. 

The  following  rules  regarding  the  preparation  for  anesthesia  apply  to  the 
administration  of  both  ether  and  chloroform  : 

1.  The  diet  should  be  carefully  regulated,  if  possible,  several  days  before  ad- 
ministering an  anesthetic,  only  easily  digested  foods  being  given.  On  the  day 
preceding,  liquid  or  soft  diet  should  be  insisted  upon.  During  this  period  the 
bowels  must  be  freely  moved  each  day,  either  by  an  enema  or  a  mild  laxative. 
Nausea  and  vomiting  will  be  much  less  if  the  patient  fast  at  least  six  hours  be- 
fore taking  the  anesthetic. 

2.  In  very  nervous  patients  a  small  dose  of  morphine,  given  about  half  an 
hour  before  anesthetizing,  renders  them  more  tractable.  Atropine,  in  doses  of 
TTcr  T^TT  *  g^i^5  ^8  said  to  lessen  the  bronchial  secretion  and  to  act  as  a 
mild  respiratory  stimulant,  but  in  my  experience  it  has  not  proved  of  great 
value. 

3.  False  teeth  and  all  foreign  bodies  should  be  removed  from  the  mouth. 

4.  Bands  which  tend  to  constrict  the  neck  or  waist  must  be  loosened. 
Bules  for  Administering  Chloroform. — The  following  rules  are  to  be  observed 

in  the  administration  of  chloroform : 

(a)  An  examination  of  the  patient  beforehand  as  to  the  condition  of  her 
vascular  system,  lungs,  and  kidneys.  A  weak  or  a  laboring,  dilated  heart  are 
contra-indications  prohibiting  the  use  of  chloroform. 

(b)  The  assistant  who  gives  the  chloroform  must  be  accustomed  to  its  use, 
and  must  realize  keenly  that  there  is  danger  in  every  case. 

(c)  It  is  never  right  to  assign  the  administration  of  chloroform  to  one  who 
has  been  accustomed  to  administer  ether  only,  and  in  no  case  should  anesthesia 
by  chloroform  be  intrusted  to  a  nurse,  unless  a  responsible  physician  keeps  the 
patient  constantly  under  his  supervision  during  its  use. 

(d)  Chloroform  should  never  be  given,  except  in  obstetrics,  without  abun- 
dant help  close  at  hand  to  resuscitate  in  case  of  asphyxia. 

(e)  The  patient  must  not  be  disturbed  in  the  early  stages  of  anesthesia  by 
slamming  doors,  loud  walking,  or  talking.  I  have  seen  a  patient  jump  up  and 
refuse  to  take  more  when  frightened  in  this  way. 

(f)  Chloroform  must  be  given  from  a  graduated  bottle  containing  a  definite 
quantity,  a  few  drops  at  a  time  on  the  inhaler,  with  an  abundant  admixture 
of  air. 

(g)  The  anesthesia  must  never  be  hurried,  and,  above  all,  the  person  giving 
it  must  not  use  the  common  exhortation,  "  Breathe  deeply." 

(h)  The  head  must  never  be  raised  higher  than  the  body,  to  avoid  sudden 
anemia  of  the  brain. 

(i)  If  the  patient  vomits,  the  chloroform  should  be  put  aside  and  the  jaw 
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dmwB  forward,  by  hooking  the  fingers  beliiiid  tlte  angle,  and  the  face  turned  to 
the  aide,  until  tshe  ie  qinet  ftg*iiti,  wlien  the  atiesthetic  may  be  resinned. 

(k^  If  the  anefithetizer  notee  any  alarming  change  in  the  patient- b  pulsa, 
rei pi  ration,  color,  or  pupiU,  he  muBt  at  once  suspend  the  anefithefii&p 
and,  if  the  condition  jjersiists^  proceed  to  retauscitate, 

Ul  If  the  respiration  becomes  unequal  or  Btormy  the  chkin>forTn  mmt  be 
iirirnediately  withdrawn,  as  there  is  no  way  of  judging  how  nuich  more  of  the 
*irug  IB  lieing  absorbed  than  under  ordinary  conditions  of  breatliing. 

The  patient  muat  l>e  carefully  and  continuHUi^ily  watched  after  the  anestliesia 
i§  over  until  Jshe  becomce  conscious,  as  she  may  die  in  this  pi>t^t* operative  stage. 
When  a  patient  dt>es  not  rally  well  and  promptly  slie  should  lie  watched  with 
incre^i^d  care,  and  stimulants  hi  the  form  of  external  heat,  stiimilating  rectal 
enenmtii,  and  hypodermics  of  brandy,  digitalis,  and  Btryehnine  must  Ik?  given. 
In  finch  cases  death  lias  occurred  several  hours  or  longer  after  the  operation. 

A  eatififactory  way  of  using  cliloroform  is  completely  to  anesthetize  the 
jiatient  with  it,  and  then  to  continue  tlie  anci^thesia  throughout  the  operation 
with  ethen  Chloroform  may  be  given  at  the  start  by  a  physiciaUj  and  the  ether 
fi^uei^theda  kept  up  by  an  experienced  nurse. 

The  best  method  of  giving  chloroform  is  with  the  Esmarch  inlialer.    A  few 
clropfi— not  more  than  four  or  live— are  pouml  on  the  flannel  hood  covering  the 
little  rounded  wire  frame,  which  is  held  at  least  five  inches  from  the  face.  The 
f  latient  should  be  slowly  and  gently  brought  under  its  influence  Ify  adding  a  few 
^rop**  from  time  to  time,  and  gradually  bringing  the  inhaler  closer  to  the  face. 
In  case  of  difficult  breathing  arising  from  the  root  of  the  tongue  dropping 
k  in  the  fauces,  the  lt»wer  jaw  unist  1)6  seized  behind  the  angles  and  pulled 
orward,  producing  subluxation,  and  the  head  at  the  same  time  extended,  so  as 
bring  the  upper  air  passages  and  the  traciiea  into  line.  (H.  A.  Ilare's  method, 
^Jt*/ins  I/ttpkln^  Hosp.  BtffLj  January,  181*5*)    The  practice  of  using  much  force 
in  pulling  the  jaw  forward  is  reprehensible;  patients  frequently  complain  for 
^lays  of  sorenesa  at  the  angles  of  t!ie  jaw,  and  I  have  seen  jmrotitis  occur  a^  a 
we^sult  of  the  traumatism.    If  moderate  force  is  not  sutMcient  to  draw  the  jaw 
forward  it  eshould  l>e  protected  with  pads  of  cotton  or  gauze,  or  the  mouth 
^honld  be  opened  and  the  tongue  pulled  forward  with  a  tongue  clamp ;  but  it 
M  rarely  necessary  U>  resort  to  this  measure. 

In  giving  chloroform  the  anesthesia  must  never  be  hastened;  in  this  respei*t 
the  rule  is  diametrically  t>pposite  to  that  for  the  use  of  sulphuric  ethen 

Ee«Qscitatioa  of  tht  Afiphyxiated.— As  soon  as  a  pallid  face,  dilated  pupils,  a 
feel  lie  puW,  an<l  cessation  of  respiration  are  noticed,  no  time  must  he  lost  in 
proceeding  at  once  to  resnscitjite  the  patient. 

The  operation  must  be  instantly  suspended,  arteries  in  the  field  of  operation 
whoee  Inniina  e^n  l>e  seen  (for  they  will  have  ceased  to  l*leed)  must  he  tem|Kira- 
rily  clamped,  and  the  wound  hastily  protected  with  sterilized  gauze,  while  an 
assistant  jump«i  upon  the  table,  grasps  the  patient'e  legs  beneath  the  knees, 
and  lifts  the  body  up  to  an  angle  of  4tJ  or  45  degrees^  until  it  rests  on  the 
shoulders.    In  this  way  the  blood  gravitates  down  into  the  head  and  heart* 
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The  gnrgeoD  takes  his  etand  at  the  head,  whieh  Hes  extended  over  the  edge 
of  the  table,  and  proceed*^  at  once  to  estal>Ush  artilicdal  nsj^piration  hy  placing 
both  hands  behind  tlie  ehe^tt  anti  drawintr  it  toward  liitn,  prcKlncing  ins^pimtion 
(Fig-  103)  ;  bv  the  reverse  niovenient,  pushing  Imt^kward  and  iinvard,  expini- 
tion  is  prtxluced  (Fig.  104).     An  aRHistant  making  pre^enre  in  the  epigas- 


The  patlent'H  kwnd  hm^A  eJttendtHi  ovor  tke  ed(f«  of  tli«  tabk*  wWiW  an  w^^sistiint  i>T)  the  tuble  otcvutiw  lit^r 
bixly.    The  o|wnitor  thou  mdui^CH  ttjppiration  by  driiwiDg  the  lower  thoms  well  forwarU. 

trituii  prevents  tho  effect  of  the  respiratory  efforts  lielng  lo«t  on  tlie  alKloin- 
inal  riRf^era,  The  air  can  he  heanl  mBhing  in  and  out,  pulsation  is  soon  felt 
at  the  wristj  at  first  feebly,  then  stronger^  the  color  becomes  natural,  at- 
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tempts  are  made  to  respire,  and  in  a  short  time  the  danger  ig  ^ast^  when 
tiie  oi>enition  may  be  retimed.  If  tlie  jnilfie  can  not  he  ielt  at  tln3  wnst  it 
may  be  found  by  feeling  the  abJoniiiml  nortn  tlirough  the  incision.    If  it  is  not 


there  the  Imnd  may  press  up  throiigli  the  diaphra|2fm  and  feel  the  heart 
^  tly. 

Vhere  the  lower  chest  is  contracted  by  the  rearing  of  corsets  and  wlien  the 
il  cartilages  are  caleitieil  this  manipulation  will  not  produce  respiration,  and 
ne<*essary  to  force  air  in  and  ont  ijf  tlic  chest  by  placint^  one  hand  on  the 
le  or  lower  thoracic  spine  and  the  other  on  the  stenmm.    Then,  com- 


156 


ANESTHESIA. 


pressing  the  chest,  air  is  forced  out,  and  by  relaxing  the  pressure  it  rushes  in 
again.  In  this  way  a  regular  respiration  may  be  maintained  until  it  is  es- 
tablished voluntarily.  The  larynx  can  be  kept  open  by  hooking  an  index  finger 
into  it. 

If  it  is  necessary  to  resort  to  artificial  respiration  when  there  is  not  a  suffi- 
cient number  of  assistants  present  to  carry  out  the  method  just  described,  as  may 
occur  in  private  practice,  the  plan  formulated  by  Dr.  Sylvester  should  be  fol- 
lowed. By  this  method  the  patient  is  quickly  placed  in  position  across  the  bed 
with  a  pillow  or  roll  of  clothing  beneath  the  thorax.  The  surgeon,  standing  at 
the  head  of  the  patient,  grasps  her  arms  at  the  elbows  and  draws  them  upward 
and  outward,  describing  a  circle,  until  they  meet  above  the  head.  This  move- 
ment induces  inspiration  by  expanding  the  chest  through  the  agency  of  the 
pectoral  muscles.  After  a  pause  of  two  or  three  seconds  the  arms  are  swept 
downward  and  outward  to  the  sides  of  the  chest,  against  which  they  are  firmly 
pressed.  This  maneuver  induces  expiration  by  diminishing  the  capacity  of  the 
chest.    The  two  movements  should  average  eighteen  to  the  minute. 

ETHER. 

Under  this  title,  in  America,  washed  sulphuric  ether  is  universaUy  under- 
stood. Only  that  brand  known  to  be  the  purest  in  the  market  should  be  used. 
Ether  is  contra-indicated  in  bronchial  catarrh,  or  where  its  use  excites  bron- 
chorrhea,  or  constant  coughing  with  asphyxia  due  to  irritation  of  the  air  passages, 
or  violent  continuous  nausea.  Chloroform  must  then  be  used.  It  is  not  contra- 
indicated  in  kidney  disease,  nor  in  any  other  disease,  except  where  the  act  of 
straining  may  prove  injurious,  or  where  the  patient  is  so  weak  that  any  little 
additional  exertion  may  prove  fatal.  I  have  lost  but  one  case  on  the  table  from 
ether  anesthesia,  and  the  autopsy  showed  atheromatous  arteries  and  chronic 
myocarditis. 

Various  styles  of  ether  inhalers  have  been  devised,  but  I  consider  the  towel 
cone,  stiffened  with  paper,  as  after  all  the  most  satisfactory ;  it  is  easily  made, 
and  a  fresh  one  can  be  prepared  for  each  patient.  A  stiff  piece  of  blotting 
paper  or  moderately  heavy  manilla  paper,  15  X  10  inches  in  diameter,  should  be 
covered  with  oiled  muslin,  and  this  in  turn  with  a  clean  towel.  The  oiled  muslin 
may  be  dispensed  with  if  not  at  hand.  This  pad  is  then  twisted  into  the  shape 
of  a  cone  and  then  pinned  together.  A  moistened  sponge  or  piece  of  cotton  is 
lightly  packed  into  the  apex,  and  upon  this  the  ether  is  poured.  It  is  always 
best  to  give  ether  gently,  soothing  the  patient  and  letting  her  grow  gradually 
accustomed  to  the  vapor  as  it  is  brought  nearer  and  nearer  to  the  face.  A  few 
minutes  spent  in  this  way  will  obviate  entirely  the  necessity  of  forcing  the 
patient  down  on  the  table  and  strangling  her  with  the  drug,  a  procedure  never 
to  be  forgotten. 

In  the  early  part  of  the  anesthesia  only  small  quantities  of  ether  should  be 
used,  and  no  attempt  should  be  made  to  force  the  patient  to  take  it  rapidly.  If 
the  patient  is  told  to  breathe  deeply  the  respirations  will  continue  full  and  regu- 
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hr^  according  to  the  suggestion  of  tlie  aneethetker,  until  her  volition  is  over* 
come,  when  there  is  a  eeasatiou  in  the  breathing  which  prevents  the  even 
administration  uf  the  ether.  For  this  reason  I  think  it  is  hmi  to  instruct  the 
pationt  to  breathe  uaturallj,  and  onlj  to  command  her  to  breathe  tleeplj  when 
she  persists  in  holding  her  breath.  By  gradually  bringing  the  inhaler  nearer 
the  face  an<l  all^nving  at  short  intervals  a  breath  or  two  of  fi-esh  air  the  tlig- 
agrc^ble  stmngling  sensation  is  avoided,  Ai^  soon  as  she  loses  consciousness  it 
is  an  error  to  remove  the  ether  whenever  there  is  a  disposition  to  vomit ;  this 
is  best  overcome  by  increasing  the  quantity  of  ether  and  getting  lier  more  com- 
pletely anesthetized.  A  timid  anesthetizer,  by  hesitating  at  this  point,  can 
harass  an  operator  throughout  a  long  openition. 

Operation  under  the  Frim&ry  ESect  of  Ether,— At  an  early  stage  of  the  anes- 
the?^ia,  just  ^is  ei>n?iciousnes3  is  lost,  there  conies  a  short  period  of  relaxation  and 
msensibility,  which  can  be  utilized  for  such  short  operations  as  paracentesiB, 
dilating  a  sphincter^  opening  an  abac^ss,  excising  a  small  tumor  on  the  surface^ 
or  paj3suig  two  or  three  sutures. 

In  two  or  three  minutes  this  stage  is  passed  and  a  noisy^  excited  stage  may 
follow,  whiclx  lasts  ten  or  fifteen  minutes  or  longer,  finally  passmg  into  the  stage 
of  profuund  anesthesia.  When  this  final  stage  is  reached  it  is  important  to  give 
just  enough  ether  to  keep  the  patient  completely  relaxed  and  unconscious,  and 
not  a  bit  more.  While  coming  out  of  ether  anesthesia  the  patient  must  be 
watched,  and  assisted  when  she  vomits  by  turning  the  head  and  body  to  one 
side,  cleansing  the  mouth,  and  keeping  her  face  clean  and  her  pillow  protected* 
Care  must  be  exercised  to  keep  her  fauces  clear  and  to  prevent  her  from  inspir- 
mg  regurgitated  food. 

The  (luratifin  of  the  period  of  unconsciousness  depends  greatly  upon  idio- 
ayncrasy  and  ujwn  the  amount  of  the  anesthetic  taken  ;  while  one  patient  may 
come  to  in  a  half  hour,  another  will  lie  sleeping  or  in  a  da^ed  state  for  four  or 
five  hrmrs-  It  is  generally  safe  in  private  practice  for  the  physician  to  leave  her 
in  the  care  of  the  nurse  after  she  has  spoken. 

The  lial>ility  of  patients  coughing  anti  straining  excessively  as  they  are  eoni- 
ing  out  of  tlie  anesthesia  must  be  borne  in  tnind,  and  stitches  and  ligatures  must 
always  l>e  put  in  so  that  they  can  not  i>ossibly  tear  out  or  give  way  fn:im  any 
such  cause. 

Death  fram  Anettkeiia. — In  al>out  8,500  administrations  of  ether  1  have  lost 
tWij  patients  from  the  anesthetic. 

One  of  these,  a  woman  forty,  dial  after  the  removal  of  an  adherent  ovarian 
cyst,  presenting  no  unusual  difiiculties  and  not  involving  the  loss  of  nmch  blood. 
She  died  as  the  wound  was  being  closed,  after  an  operation  lasting  forty  min- 
ut©i ;  the  first  danger  sign  wm  a  deep  congestion  of  the  intestines  followed  by 
cyanosis  uf  the  face,  bulging  eyes  with  widely  dilated  pupils,  and  an  impercep- 
tible pulse.  Respiration  became  shallower  and  Khalhiwer,  and  tliere  was  no 
response  to  any  form  of  stimulation  or  to  all  efforts  to  induce  respiration.  No 
ciiuse  for  the  death  could  1x3  tliscovered. 

The  ^ond  death  after  ether  occurred  shortly  afterward  in  the  case  of  a 
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woman  sixty -four  years  old — L.  T.  N.,  4232,  March  18, 1896 — after  an  abdominal 
hysterectomy  for  an  adeno-carcinoma  of  the  uterus,  lasting  two  hours.  The 
patient  was  obese,  weighing  235  pounds,  and  took  the  ether  badly  from  the 
start.  The  pulse,  which  had  become  steadily  more  rapid  and  small,  ceased  first, 
while  the  respirations,  labored  throughout,  became  more  labored  and  gasping, 
and  the  face  Uvid.  Artificial  respiration  could  not  be  carried  out  on  account  of 
the  unwieldy  form  of  the  patient.  , 

One  death  has  occurred  in  about  1,500  chloroform  anesthesias.  This  was 
the  case  of  a  colored  woman  of  forty -seven — B.  B.,  3257,  January  1, 1895 — who 
died  during  the  early  stages  of  the  anesthesia. 

She  had  taken  chloroform  on  one  occasion  before,  and  objected  so  strenu- 
ously to  ether  that  chloroform  was  again  used.  The  first  part  of  the  anesthesia 
passed  off  quietly,  but  when  placed  for  operation  she  became  so  rigid  that  the 
Esmarch  inhaler  was  brought  closer  to  the  face,  at  no  time  nearer  than  two 
inches.  This  did  not  help  the  rigidity,  and  the  respirations  grew  shallower. 
The  chloroform  was  taken  away  at  once  and  ether  sent  for ;  but  the  temporal 
and  radial  pulses  had  become  imperceptible,  and  then  respiration  ceased.  Efforts 
at  artificial  respiration  were  utterly  ineffectual,  owing  to  the  fact  that  she  had  a 
rigid  chicken-breasted  chest  with  calcified  cartilages.  The  autopsy  revealed  also 
an  adherent  left  lung,  abdominal  viscera  everywhere  mutually  adherent  and 
attached  to  the  diaphragm,  and  atheromatous  vessels  (see  Johm  Hopkins  limp. 
BiM.y  vol.  vi,  May-June,  1895). 


CHAPTER  VIII. 


GENERAL  PRINCIPLES  INVOLVED  IN  PLASTIC  OPERATIONS. 

1  -  Preparation.    Rest.    Bowels.    Urine.    Dress  for  operation. 

Operation.    Position  of  patient.    Washing  of  genitalia.    Assistants.    Irrigation.   The  opera- 
tion.   Dressings  after  operation. 
S«  Care  during  convalescence.   Position  of  patient  in  bed.    Douching,  if  necessary.  Catheteri- 
zation.  Care  of  bowels.    Diet.   Care  of  wound.    Removal  of  sutures.   Rest  and  tonic 
treatment.   Hemorrhage  following  operation.  Infection. 

All  plastic  operations  about  the  vulva,  vaginal  outlet,  vagina,  and  cervix 
Inave  certain  common  details,  which  may  be  considered  in  the  following  order : 

1.  Preparation  for  operation. 

2.  The  operation. 

3.  Care  during  convalescence. 

PREPARATION  FOR  OPERATION. 

Every  patient  should  be  subjected  to  a  thorough  general  physical  exami- 
nation before  the  performance  of  any  gynecological  operation,  in  order  to  ex- 
clude the  possible  presence  of  any  obscure  disease  that  might  account  for  the 
^3ondition  of  ill  health.    If  the  examination  shows  that  an  operation  is  necessary, 
«nd  the  general  health  of  the  patient  is  much  impaired,  a  r  e  s  t  of  a  week  or 
more  in  bed  will  hasten  the  convalescence,  toning  up  the  system  and  quiet- 
ing the  mind.    Such  a  preparation  is  especially  valuable  in  the  case  of  nervous 
"women.    Constipation,  which  is  obstinate  in  many  uterine  affections,  should  be 
overcome  by  a  purgative,  the  continued  use  of  mild  laxatives,  and  a  light  but 
nourishing  diet  should  be  given.    If  there  is  loss  of  appetite,  a  simple  tonic, 
Buch  as  tincture  of  nux  vomica,  calumbo,  or  gentian,  is  often  helpful.  AVomen 
^th  marked  debility  will  be  benefited  by  massage,  cold  baths,  and  electricity. 
TThen,  however,  the  general  health  of  the  patient  is  good  and  she  is  clearly 
suffering  from  purely  local  symptoms,  the  preliminary  period  of  rest  and  tonic 
treatment  may  be  dispensed  with,  and  the  operation  may  be  done  with  but  one 
or  two  days'  preparatory  treatment. 

The  older  gynecologists  invariably  put  their  patients  under  a  protracted 
course  of  preparation  for  an  operation,  while  the  present  rule  is  to  operate  im- 
mediately and  to  build  up  the  patient  during  her  convalescence. 

Immediately  preceding  the  operation  the  bowels  should  be  carefully  evacu- 
ated, so  as  to  avoid  disturbing  them  for  at  least  two  days  afterward.  To  insure 
thorough  purgation,  3  ij  of  licorice  powder,  or  a  similar  amount  of  magnesium 
salphate,  should  be  administered  (both  morning  and  evening  of  the  day  before), 
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followed  the  next  morning  at  six  o'clock  by  a  warm  enema  of  a  pint  of  soap 
and  water.  If  the  patient  is  delicate  a  milder  purgative,  such  as  a  pill  of  aloes, 
strychnine,  and  belladonna,  or  the  solution  of  citrate  of  magnesium,  5  viij,  may 
be  given  with  good  effect.  The  enema  should  be  given  quite  three  hours  before 
the  operation,  regardless  of  the  effect  of  the  purgative,  as  it  is  essential  to  have 
the  rectum  and  sigmoid  flexure  clear  of  feces.  The  action  of  an  enema  given 
later  than  the  time  specified  is  often  delayed  until  the  operation  is  under  way, 
when  the  surgeon  may  be  annoyed  by  the  constant  ejection  of  semi-fluid  fec^ 
over  the  gauze  diaphragm  in  front  of  the  buttocks. 

The  urine  must  always  be  carefully  examined  both  chemically  and  mi- 
croscopically before  operation.  Diabetes  is  a  contra-indication  to  any  surgical 
operation  in  most  cases.  Nephritis  in  its  early  stages  does  not  materially  de- 
crease the  patient's  chances  of  recovery.  K,  however,  the  constitutional  and 
local  symptoms  indicate  advanced  nephritis,  the  operation  should  in  no  case 
be  performed. 

The  early  morning  is  the  best  time  to  operate,  when  the  surgeon  feels  fresh 
for  his  duty  and  his  hands  are  free  from  the  contamination  of  his  daily  work  ; 
the  patient  should  also  have  a  good  night's  rest,  insured  if  need  be  by  a  mild 
sedative.  The  evening  before  operation  the  patient  should  take  a  hot  bath,  and 
immediately  go  to  bed.  The  following  morning,  after  the  enema,  the  vagina 
should  be  thoroughly  cleansed  with  a  douche  of  carbolic  acid  solution  (2  per 
cent),  or  boric  acid  (32  grains  to  the  liter),  at  a  temperature  of  110  F.  As  a 
rule,  no  food  of  any  kind  is  given  on  the  morning  of  the  operation.  If,  how- 
ever, the  patient  is  weak  or  feels  faint,  a  glass  of  warm  milk,  or  a  cup  of  tea 
diluted  with  milk,  may  be  given. 

The  patient's  dress  for  operation  consists  of  an  imdervest  of  warm  flannel  in 
winter,  or  of  gauze  in  summer,  a  nightgown  open  up  the  back,  and  a  pair  of 
long  woolen  stockings.  The  hair  is  most  conveniently  dressed  by  plaiting  it  in 
two  braids. 

If  the  operation  is  to  be  performed  in  a  private  house,  the  patient  should  be 
anesthetized  in  a  room  adjoining  the  one  selected  for  the  operation ;  in  a 
hospital  the  anesthetizing  room  is  always  separate  from  the  operating  room. 

THE  OPERATION. 

The  Position  of  the  Patient. — The  operating  table  is  covered  with  a  blanket 
protected  by  a  sterilized  sheet,  and  upon  this,  at  the  end  of  the  table  upon 
which  the  buttocks  are  to  rest,  is  placed  a  rubber  perineal  drainage  cushion. 
The  buttocks  rest  squarely  upon  the  cushion,  projecting  slightly  over  the  edge 
of  the  table,  and  the  legs  and  thighs  are  held  flexed  upon  the  abdomen  by  a 
leg  holder.  To  apply  Kelly's  or  Robb's  leg  holder,  buckle  one  end  of  it  around 
the  thigh  just  above  the  popliteal  space,  taking  care  to  keep  the  band  smooth,  so 
that  it  does  not  bind  the  leg  too  tight.  The  other  end  is  then  carried  up  under 
the  shoulder,  around  the  neck  and  down  to  the  opposite  side,  where  it  is  simi- 
larly buckled  above  the  popliteal  space.    When  the  patient  is  thoroughly  under 
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the  anesthetic  this  leg  holder  simply  detains  the  legs,  without  cramping  them, 
and  the  knees  fall  apart  naturally  without  the  assistance  of  the  leather  crutches 
and  bar  so  much  used  in  the  past.  The  arms  of  the  patient  should  be  folded 
across  her  breast  and  retained  in  this  position  by  drawing  the  skirt  of  the  under- 
vest  well  up  over  the  elbows.  The  nightgown  should  be  pushed  up  under  the 
small  of  the  back  above  the  drainage  cushion. 

The  external  genitals  are  thoroughly  soaped  and  shaved  up  to  the  mons 
veneris.  Robb's  razor,  with  a  short  fixed  metal  handle  devised  for  this  pur- 
pose, is  useful.  After  shaving,  the  genitals  should  again  be  thoroughly  washed 
with  soap  and  water.  Green  soap  or  soft  soap  serves  admirably  for  the  pur- 
pose; it  can  be  thoroughly  rubbed  into  the  skin,  cleansing  better  than  hard 
soap.  Be  careful  to  cleanse  all  furrows  between  the  labia  and  about  the 
clitoris. 

After  the  external  parts  have  been  cleansed,  the  assistant  takes  a  pledget  of 
cotton  covered  with  soap,  and  introducing  it  into  the  vagina  with  long  forceps, 
under  a  stream  of  water  from  the  irrigator,  smooths  out  all  furrows  and  scrubs 
thoroughly  all  accessible  parts,  so  as  to  remove  the  discharges  and  accumulated 
epithelial  debris.  Then  the  vagina  is  douched  with  a  10  per  cent  creolin 
solution,  which  sterilizes  and  acts  as  an  efficient  detergent.  This  solution  is 
followed  by  a  bichloride  of  mercury  solution  (1-2,000),  and  this  again  by 
warm  water.  A  thorough  vaginal  cleansing  will  require  from  three  to  five 
minutes. 

Long  sterilized  canton  flannel  stockings  are  now  drawn  over  the  patient's 
legs  and  fastened  above  the  knees  with  a  draw  string.  A  protector  1  meter 
square  (1  yard),  composed  of  two  thicknesses  of  gauze,  is  spread  between  the 
thighs,  covering  all  the  exposed  parts,  and  hanging  well  down  over  the  but- 
tocks onto  the  cushion;  as  the  surgeon  takes  his  seat  he  cuts  a  small  open- 
ing in  the  protector  corresponding  to  the  vulva  so  as  to  expose  the  field  of 
operation. 

AfUfltantSb — For  convenience  of  rapid  work  the  surgeon  \idll  do  best  with 
four  assistants — one  to  give  the  anesthetic,  two  standing  on  either  side  of  the 
patient  to  help  the  operator,  while  the  fourth  hands  the  instruments  and  liga- 
tures as  wanted.  In  operations  conducted  in  a  private  house  or  private  hos- 
pital the  operator  can  make  shift  with  two  assistants — one  to  give  the  anesthetic 
and  one  to  assist  him  directly. 

Irrigation. — Irrigation  by  a  continuous  stream  of  warm  water  directed  over 
the  field  of  operation  is  the  best  means  of  removing  the  blood,  leaving  the  line 
of  incision  and  denudation  constantly  clear.  Sponging  is  not  so  good,  only  im- 
perfectly removing  the  blood,  which  remains  to  coagulate  about  the  ligatures  and 
to  cling  to  the  hands  of  the  surgeon,  rendering  them  sticky  and  slippery.  A 
glass  reservoir  holding  several  gallons  of  water  should  be  placed  on  a  shelf 
at  an  elevation  of  five  feet  above  the  operating  table.  The  rubber  tubing 
from  the  reservoir,  when  not  in  use,  should  be  coiled  and  kept  immersed 
in  a  5  per  cent  carbolic  solution.  It  is  best  to  regulate  the  flow  by  a  glass 
douche  nozzle,  an  Esmarch's  hard  rubber  stopcock,  or  an  efficient  ball-and- 
13 
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socket  nozzle,  like  the  one  here  figured,  because  either  can  be  easily  detached 
for  sterilization. 

The  assistant  on  the  right  Iiand  of  the  patient  takes  charge  of  the  irrigation, 
keeping  the  area  upon  which  the  surgeon  is  working  free  from  blood. 

In  vaginal  Iiysterectomy  a  normal  salt  solution  of  1  per 
cent)  should  be  used;  it  is  not  irritating  and  does  no  harm 
even  though  it  enters  the  peritoneal  cavity. 

The  Operation. — Just  as  the  artist,  with  a  few  rapid  strokes, 
sketches  in  the  outline  of  his  picture,  so  the  surgeon  will  first 
outline  his  field  of  a  plastic  operation  by  incisions,  marking  its 
outer  limits.  This  will  enable  him  to  judge  more  deliberately 
as  to  the  amount  of  tissue  to  be  removed ;  it  is  better,  of 
course,  to  err  on  the  side  of  a  small  outline  than  a  large  one, 
because  a  small  outline  may  be  enlarged  so  as  to  include  more 
tissue,  if  found  necessary.  OutUning  with  the  knife  is  espe- 
cially important  where  scissors  are  to  be  used ;  the  knife  cuts  a 
sharp  Une  and  the  mucous  surfaces  then  pull  apart,  permitting 
a  rapid  denudation  with  the  scissors  and  subsequent  accurate 
coaptation  of  the  edges. 

Bleeding  is  rarely  active  in  plastic  operations,  the  vessels 
being  of  smaller  caliber.  If,  however,  there  is  enough  bleed- 
ing to  annoy  the  operator,  the  vessels  may  be  temporarily 
caught  with  artery  forceps  until  the  sutures  are  introduced. 
A  large  vessel  which  persists  in  bleeding  after  the  forceps  are 
taken  off  may  be  controlled  by  introducing  one  of  the  sutures 
approximating  the  parts,  so  as  to  grasp  the  vessel  in  its  loop ; 
this  suture  should  be  tied  tighter  than  an  ordinary  approxi- 
mating suture,  so  as  to  check  the  bleeding,  and  thus  it  serves 
the  purpose  of  both  suture  and  ligature. 
The  sutures  are  of  three  kinds — silkworm  gut,  silk,  and  catgut.  Silkworm- 
gilt  sutures  best  bear  the  tension  in  bringing  together  widely  separated  areas. 
Silk  and  catgut  sutures  are  used  for  accurate  approximation,  either  to  supple- 
ment the  silkworm-gut  sutures,  or  alone,  where  there  is  but  slight  tension  in 
bringing  the  wounded  surfaces  together.  Catgut  is  ill  adapted  for  use,  if  there 
is  any  outward  traction  of  the  wound.  The  best  suture  for  close  approximation 
is  fine  silk,  which  offers  the  least  possible  opportunity  for  the  entrance  of  septic 
matter.  Silver  wire  is  now  rarely  used,  and  there  are  no  circumstances  under 
which  it  is  better  than  silkworm  gut. 

Dressings  after  the  Operation. — At  the  end  of  the  operation  the  vagina  and 
external  genitals  are  dried  by  pledgets  of  sterilized  cotton.  A  strip  of  iodoform 
gauze  may  then  be  inserted  into  the  vagina  with  the  three-pronged  packer  as 
far  up  as  the  cervix,  loosely  filling  the  upper  vagina  and  just  appearing  at  the 
outlet ;  this  should  be  taken  out  in  five  or  six  days  and  the  vagina  douched  daily 
afterward. 

It  is  my  practice  at  present  to  use  no  vaginal  dressing  at  all,  but  simply  to 
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protect  the  vulva  by  a  sterilized  gauze  pad  held  in  place  by  a  T-bandage.  The 
pad  is  changed  several  times  daily,  and  if  there  are  any  offensive  discharges  the 
vagina  is  douched  out  with  a  warm  boric  or  carbolic  solution  once  or  twice  a 
day.  I  have  found  a  powder  composed  of  boric  acid,  3  ounces ;  alum,  1  ounce  ; 
carbolic  acid,  J  ounce ;  and  oil  of  peppermint,  1^  drachm,  very  satisfactory  in 
relieving  the  odor  and  irritation  which  are  sometimes  distressing  during  the  con- 
valescence from  a  plastic  operation. 

Before  removing  the  patient  from  the  table  draw  the  urine  with  a  glass 
catheter,  loosen  the  leg  holder,  and  raise  the  buttocks  by  carrying  the  feet  of 
the  patient  toward  her  head  ;  dry  the  genitals,  buttocks,  and  back  with  a  towel, 
and  remove  the  drainage  pad. 

The  external  genitals  should  be  powdered  with  iodoform  and  boric  acid 
(1-7),  and  then  covered  with  a  loose  pad  of  sterilized  cotton,  held  in  place  by  a 
T-bandage. 

CARE  DURING  CONVALESCENCE. 

A  nurse  or  doctor  should  remain  with  every  patient,  controlling  any 
violent  movements  until  she  has  fully  recovered  consciousness.  In  rec- 
tal and  perineal  operations  it  is  not  necessary  to  follow  the  old  practice  of  re- 
stricting the  movements  of  the  legs  with  a  binder  after  she  becomes  conscious. 
She  may  also  be  turned  on  her  side  if  she  wishes. 

In  perineal  operations  the  bedpan  must  be  used  for  two  weeks  and  straining 
avoided.  After  cervical  operations  this  restriction  is  not  necessary,  and  cervi- 
cal cases  are  required  to  stay  in  bed  from  seven  to  ten  days  only.  If  the  patient 
can  pass  her  urine  voluntarily  from  the  first  she  should  be  permitted  to  do  so. 

The  vaginal  pack  is  removed  when  a  discharge  appears  externally,  and  when 
the  discharge  continues  a  douche  is  necessary;  it  should  be  given  with  the 
greatest  care,  to  avoid  pressure  of  the  nozzle  on  the  wound,  once  or  twice  daily. 
A  trailed  nurse,  or  the  physician  himself,  should  attend  to  this  duty,  for  it  has 
not  infrequently  happened  that  an  imskilled  nurse  or  an  ignorant  attendant  has 
thrust  the  point  of  the  svringe  through  a  recently  repaired  perineum. 

The  nurse  should  be  instructed  how  to  separate  the  labia  and  expose  the 
outlet  with  one  hand  by  pushing  downward  and  backward  without  making 
traction  on  any  sutures.  Secretions  are  now  removed  with  pledgets  of  cotton 
held  in  the  dressing  forceps,  and  the  blunt  glass  douche  nozzle,  gently  poised 
l)etween  the  thumb  and  index  finger,  is  introduced  in  a  direction  backward  and 
inward.  Be  careful  to  expel  the  air  from  the  douche  nozzle  l)efore  it  is  intro- 
duced into  the  vagina.  After  the  douche  is  given  the  genitals  are  dried  with 
pledgets  of  sterilizetl  cotton  dusted  with  icxloform  and  boric  powder  (1-7),  and 
covered  again  with  a  sterilized  cotton  vulvar  pad.  Under  no  circumstances 
ahould  the  liands  come  in  contact  with  the  field  of  operation.  Except  in  cases 
of  infection,  douches  should  not  be  given  earlier  than  the  seventh  (hiy. 

Catheterization. — A  serious  complication  to  be  guarded  against  in  all  plastic 
operations  is  a  cystitis  caused  by  catheterization,  and  for  this  reason  I  wish  to 
speak  with  special  emphasis  about  catheterizing  and  the  care  of  the  cjitheter. 
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In  skilled  hands  the  glass  catheter  is  best.  Immediately  after  use  it  should  be 
rinsed  in  warm  water  and  boiled  for  live  minutes  in  a  soda  solution,  and  pre- 
served aseptically,  wrapped  in  sterilized  gauze,  or  immersed  in  a  bottle  of  car- 
bolic solution  (5  per  cent) ;  or  it  may  be  stored  in  a  glass  ignition  tube,  resting 
on  cotton  and  plugged  with  sterilized  cotton.  Metal  catheters  should  not  be 
used.  Rubber  catheters  are  safest  in  untrained  hands,  and  are  sterilized  by 
keeping  them  in  a  carbolic  solution  (20  per  cent) ;  the  catheter  should  be  rinsed 
in  boiling  water  l)efore  using. 

Catheterization  must  be  performed  in  the  following  manner :  The  vulva  is 
exposed  under  a  good  light,  so  as  to  bring  the  urethral  orifice  into  full  view 
upon  separation  of  the  labia  with  the  thumb  and  forefinger  of  the  left  hand. 
Then,  with  the  dressing  forceps  in  the  right  hand,  the  parts  immediately 
surrounding  the  urethra  may  be  cleansed  with  pledgets  of  sterilized  cotton 
saturated  with  boric  acid  solution ;  now  take  the  catheter  from  its  receptacle, 
without  touching  its  vesical  end,  and  introduce  it  gently  into  the  bladder,  not 
attempring  in  any  way  to  control  its  direction :  it  will  follow  naturally  the 
course  of  the  urethra.  Before  withdrawing  the  catheter,  stop  up  its  outer  end 
by  the  finger  to  prevent  the  urine  from  dribbling  over  the  paits.  Finally,  dust 
the  vulva  with  iodoform  powder,  and  replace  the  sterilized  T-bandage. 

Care  of  the  BoweU — On  the  second  evening  following  the  operation  a  pill 
of  aloin,  strychnine,  and  belladonna,  or  two  drachms  of  licorice  powder,  or  a 
half  drachm  of  casc^ra,  is  given,  followei  the  next  morning,  if  necessary,  by  a 
soap  and  water  enema.  The  custom  of  confining  the  bowels  for  eight  or  ten 
days  is  reprehensible.  There  is  no  danger  of  fecal  matter  gaining  access  to  the 
wound,  even  where  sutures  have  been  passed  on  the  rectal  surface  if  they  have 
been  properly  placed  and  properly  tied.  There  is  likewise  no  danger  of  disturb- 
ing united  wound  surfaces  by  the  downward  displacement  of  the  pelvic  floor 
during  defecation  on  the  third  or  fourth  day  following  operation,  if  the  feces 
are  soft  or  fliud.  When  the  bowels  are  confined  for  a  longer  period,  there 
is  often  great  difficulty  in  securing  a  movement,  and  the  effort  to  pass  the 
scybalous  masses  is  now  attended  with  real  danger,  because  the  sutures  have 
become  loosened  and  the  union  of  parts  is  not  sufli(*iently  firm  to  ^vithstand  the 
pressure. 

Only  a  trained  nurse  or  the  surgeon  himself  should  give  the  enema.  I  have 
known  an  inexperienced  person  to  push  the  nozzle  of  the  syringe  through  the 
coats  of  the  bowel  and  force  the  injection  into  the  pelvic  cellular  tissue.  In 
one  case  I  knew  a  nurse  to  push  the  end  of  the  syringe  through  the  stitches 
of  a  ruptured  perineum  and  inject  into  the  vagina.  The  most  convenient 
position  for  giving  the  enema  is  with  the  patient  lying  on  the  left  side.  If  a 
scybalous  mass  blocks  the  rectum  the  surgeon  must  himself  introduce  his  index 
finger,  break  it  up,  and  hook  it  out,  making  pressure  in  a  direction  away  from 
the  wound.  When  the  bowels  are  once  thoroughly  opened,  they  should  be 
kept  open  by  a  mild  laxative,  or  an  enema  given  every  other  day. 

Diet — No  food  is  given  until  the  patient  has  recovered  from  the  nausea 
following  the  anesthetic.    After  from  twelve  to  twenty-eight  hours  the  stomach 
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is  usually  sufficiently  settled  to  permit  the  retention  of  small  amounts  of  liquid 
nutriment.  It  is  best  to  commence  with  from  30-60  cubic  centimeters  (1-2 
ounces)  of  milk  every  two  or  three  hours,  followed  in  a  day  or  two  by  light 
broths  of  chicken,  beef,  or  mutton.  If  nausea  is  persistent,  a  nutrient  enema 
should  be  given  to  sustain  strength,  consisting  of  6(J  cubic  centimeters  of  milk 
and  the  yolks  of  two  eggs,  with  enough  water  to  make  120  cubic  centimeters  (4 
ounces).  Tea  well  diluted  with  milk,  hot  beef  tea  with  the  yolk  of  a  raw  egg 
stirred  in,  rice  soup,  kumiss,  are  usually  well  borne. 

From  the  third  to  the  seventh  or  tenth  days  soft  diet  is  best — soft  boiled 
eggs,  sweetbreads,  oysters,  white  meat  of  chicken,  milk  toast,  rice,  bread,  mush, 
baked  apples,  and  baked  potatoes.  After  the  seventh  day  full  diet  may  be 
gradually  resumed. 

Care  of  the  Wonnd. — Where  the  wound  is  entirely  or  partly  on  the  surface, 
the  chief  point  in  its  care  is  to  keep  all  objects  which  might  convey  infection 
from  coming  in  contact  with  it ;  for  this  reason  neither  the  surgeon  nor  the 
nurse  should  touch  the  wound  with  the  hands  in  the  subsequent  dressings. 
The  removal  of  discharge  and  arrangement  of  the  gauze  or  cotton  dressings 
should  be  effected  with  sterilized  forceps. 

If  there  is  free  discharge,  it  should  be  removed  once  or  twice  daily  with 
pledgets  of  cotton,  followed  by  a  light  dusting  of  the  surface  with  the  iodoform 
and  boric  powder  mixture. 

The  length  of  time  during  which  the  sutures  should  be  allowed  to  remain 
varies  both  with  their  position  and  with  the  results  aimed  at.  If  the  healing  is 
uninterrupted,  the  skin  sutures  may  be  removed  with  safety  on  the  eighth  day. 
Those  vrithin  the  vagina  should  not  be  removed  before  the  twelfth  day,  or  even 
later,  on  account  of  the  danger  of  separating  surfaces  not  yet  firmly  united. 

Cervical  sutures  of  silkworm  gut  may  remain  in  place  almost  indefinitely, 
and,  if  the  operation  has  been  one  of  combined  cervical  and  perineal  repair, 
their  removal  should  never  be  attempted  until  the  perineum  is  quite  firm  and 
sound  again,  in  from  four  to  six  weeks. 

In  order  to  remove  the  sutures,  the  patient  is  brought  across  the  bed,  or, 
better  still,  placed  on  a  table,  with  the  buttocks  toward  a  good  light,  and  the 
legs  flexed  upon  the  abdomen.  The  dressings  and  any  incrusted  powder  are 
removed  by  sopping  the  parts  with  a  warm  boric  acid  solution  ;  if  the  field  of 
operation  is  within  the  vagina  it  is  exposed  with  specula  or  retnu'tors.  In  re- 
moving cervical  sutures  a  Sims's  speculum  is  inserted  and  the  posterior  vaginal 
wall  retracted,  while  the  anterior  wall  is  elevated  by  a  narrow  flat  retractor. 
The  first  suture  seen  is  caught  with  forceps  and  pulled  upon  until  its  loop 
comes  into  view,  which  is  then  cut  and  the  suture  withdrawn.  The  remaining 
sutures  are  found  by  displacing  the  cervix  first  to  one  side  and  then  to  the 
other.  Sutures  upon  the  floor  of  the  vagina  can  not  always  be  readily  ex- 
posed, and  are  often  best  located  by  touch  and  then  grasped  with  forceps  and 
removed. 

Stitches  on  the  rectal  side  are  readily  removed  by  drawing  them  through 
the  fenestrum  of  a  rectal  speculum  which  is  pushed  into  the  bowel,  exposing 
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the  line  of  union,  as  practiced  by  Dr.  6.  M.  Tuttle,  of  New  York.  Care  must 
be  taken  in  cutting  the  loop  not  to  cut  off  both  sides  at  once,  as  a  loop  thus 
left  in  the  tissues  will  invariably  cause  persistent  irritation  and  discharge,  and 
must  be  removed  sooner  or  later. 

Sest  and  Tonic  Treatment — A  patient  upon  whom  a  minor  plastic  operation 
has  been  performed  should  remain  in  bed  for  two  weeks  or  longer,  both  for  the 
purpose  of  securing  firm  union  of  the  tissues,  as  well  as  for  the  equally  important 
purpose  of  building  up  the  nervous  system  and  recruiting  the  general  health. 
Advantage  should  be  taken  of  the  opportunity  to  keep  neurasthenic  patients  in 
bed  eight  weeks  or  longer,  giving  them  at  the  same  time  the  benefit  of  a  rest 
cure.  From  the  fourteenth  to  the  eighteenth  day,  depending  upon  the  general 
improvement  in  symptoms,  the  patient  may  be  permitted  to  put  on  a  light 
wrapper  and  sit  in  a  reclining  chair  or  lie  on  a  couch  in  sunny  parts  of  the 
room.  By  the  twentieth  day  she  may  resume  her  lighter  duties,  gradually  in- 
creasing them  during  the  succeeding  days,  until  she  has  returned  to  her  customary 
routine  of  work.  The  tendency  of  our  hospitals  is  to  make  the  stay  of  poor 
patients  too  short  and  to  hurry  them  home. 

It  is  a  serious  error  to  consider  the  function  of  the  surgeon  at  an  end  when 
the  wound  is  well  healed  and  the  operation  in  a  technical  sense  successfuL 
Patients  who  have  long  been  in  bad  health  before  operation  should  be  kept 
under  observation  for  months  afterwards,  for  the  purpose  of  directing  exercise, 
diet,  and  tonic  treatment.  Suitable  exercise  should  be  regularly  and  persistently 
taken,  short  daily  walks  in  the  open  air,  and  rubbing  down  with  alcohol  or 
cacao  butter  on  going  to  bed.  Morning  and  afternoon  the  patient  should  rest 
for  an  hour  on  the  back.  Gymnastic  exercises  are  not  necessary,  and  exhausting 
exertion,  such  as  shopping  and  dress  fitting,  must  be  avoided.  Such  tonics  as 
tincture  of  nux  vomica  and  the  preparations  of  hypophosphites  combined  with 
cinchona  often  encourage  a  poor  appetite.  Koumiss,  malt  extract,  or  malt  and 
milk,  are  valuable  aids  to  the  ordinary  diet.  One  of  the  best  therapeutic 
agents  is  a  complete  change  of  air  for  two  or  three  months — in  winter  to  a 
warmer  climate,  in  early  spring  to  the  seashore,  or  in  summer  to  the  mountains. 

In  all  of  these  cases  it  is  absolutely  essential  to  a  perfect  recover}'  to  relieve 
the  patient's  mind  of  anxiety ;  for  this  reason  the  burdens  of  her  regular  duties, 
whether  social  or  domestic,  nmst  be  cast  off  or  lightened  as  much  as  possible. 
As  a  general  rule,  the  sexual  relation  should  be  prohibited  for  three  months 
after  plastic  operations  involving  the  vagina,  and  should  then  not  be  permitted 
oftener  than  once  a  week. 

Hemorrhage  following  Operation. — An  active  hemorrhage  is  occasionally  seen 
after  a  vaginal  operation ;  it  usually  arises  within  the  first  week  and  persists  for 
twelve,  twenty-four,  or  forty-eight  hours,  or  even  longer,  if  unchecked.  Such 
bleeding,  while  rarely  threatening  life,  is  always  an  annoying  complication  on 
account  of  the  difficulty  of  access  to  the  bleeding  point ;  it  also  renders  the  pa- 
tient profoundly  weak  and  anemic,  and  prolongs  convalescence.  To  control 
the  hemorrhage,  bring  the  patient  across  the  bed  or  on  a  table  in  the  lithotomy 
position,  with  a  good  light  on  the  parts.    Withdraw  the  vaginal  pack  if  there  is 
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one,  and  wash  the  vagina  free  of  all  clots ;  after  the  douche,  elevate  the  anterior 
vaginal  wall  with  a  small  speculum  and  expose  the  whole  wound  area,  cleansing 
it  with  small  pledgets  of  cotton  until  the  bleeding  point  is  found.  A  curved 
needle  carrying  a  small  silk  suture  is  then  passed  deeply  beneath  the  point  and 
the  suture  tied,  controlling  the  flow.  When  the  circumstances  are  not  favor- 
able for  such  a  prompt  and  direct  treatment,  a  tampon  of  sterilized  non-absorb- 
ent cotton  must  be  applied  in  such  a  manner  as  to  make  pressure  upon  the 
whole  wound  area.  After  twenty -four  or  thirty -six  hours  the  pack  is  removed, 
but  if  the  oozing  persists  it  must  be  again  applied.  A  tight  pack  skilfully  ap- 
plied does  not  often  interfere  with  the  union  of  the  parts. 

Infection. — The  symptoms  of  infection  following  plastic  operations  are  simi- 
lar to  those  which  may  arise  from  an  infected  wound  anywhere  in  the  body. 
Ordinarily  they  do  not  show  themselves  before  the  third  day,  and  it  may  be 
even  longer  than  that  before  the  surgeon  is  able  to  differentiate  clearly  between 
the  usual  sequelee  of  operation  and  an  infected  process.  Fever  is  usually  pres- 
ent, and  the  pain  of  beginning  sepsis  is  lancinating  in  character,  and  extends 
from  the  labia  down  the  inner  thigh.  When  the  patient  locates  pain  in  this 
region  no  time  should  be  lost  in  discovering  the  seat  of  infection.  If  it  is  about 
one  of  the  sutures,  as  is  most  likely  to  be  the  case,  the  suture  should  be  removed 
at  once,  and  if  a  pus  cavity  of  considerable  size  is  found,  it  nnist  be  freely 
drained.  In  the  early  stages,  where  the  symptoms  are  suspicious  but  the  seat  of 
infection  can  not  be  accurately  determined,  the  application  of  hot  poultices  will 
not  only  relieve  the  pain,  but  so  hasten  the  inflammatory  process  that  a  definite 
diagnosis  can  be  made. 

Hot  injections  of  a  solution  of  bichloride  of  mercury  (1-5,000)  every  four  or 
five  hours  also  gives  relief.  But  this  treatment  should  not  be  continued  longer 
than  forty-eight  hours,  on  account  of  the  danger  of  mercurial  poisoning.  K  the 
whole  wound  looks  red  and  angry,  all  the  sutures  must  be  taken  out  and  the 
wound  allowed  to  heal  by  granulation.  Sometimes  an  abscess  of  considerable 
size  forms  laterally,  near  one  or  the  other  of  Bartholin's  glands ;  in  this  case  an 
incision  should  be  made  directly  into  the  cavity,  as  far  as  possible  away  from  the 
seat  of  operation,  so  that  the  ultimate  results  of  the  operation  may  not  suffer 
from  the  infection. 

Very  often,  by  taking  out  a  single  stitch,  a  small  stitch-hole  abscess  will  dis- 
charge and  the  trouble  be  over.  The  outcome  of  a  bad  infection,  extensive  in 
area,  may  sometimes  be  surprisingly  good ;  I  have  seen  a  complete  rupture  of 
the  perineum  granulate  down  to  perfect  control  over  the  sphincter  ani. 
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DISEASES  OF  THE  EXTERNAL  GENITALS. 

1.  Advantages  of  superflcial  position  for  operation  :  a.  Hemorrhage  easily  controlled,   h.  Defects 

easily  covered,    c.  Asepsis,    d.  Sutures. 

2.  Diseases  of  labia  niajora:  a.  Lipoma,   b.  Hydrocele,   e.  Inguino-labial  abscess,   d.  Pseudo- 

myxoma of  the  canal  of  Nuck.  e.  Hernia.'  /.  Myoma  of  round  ligament,  g.  Condyloma. 
A."  Carcinoma. 

3.  Diseases  of  labia  minora  :  Cysts. 

4.  Diseases  of  clitoris :  a.  Adhesions  and  concretions,   b.  Elephantiasis,   e.   Sarcoma,   d.  Car- 

cinoma. 

5.  Diseases  of  vulvo- vaginal  glands:   a.  Cyst;  b.  Abscess;  e.  Adeno-carcinoma;  d.  Myxo-flbro- 

sarcoma. 

6.  Affections  of  the  vulvar  mucosa :  a.  Cohesion,   b.  Pruritus. 

In  considering  the  surgical  diseases  of  the  external  genitals,  we  take  up  the 
affections  of  some  five  different  structures — namely,  the  labia  majora,  the  labia 
minora,  the  clitoris,  the  mucous  membrane  about  the  vaginal  outlet,  and  the 
vulvo-vaginal  glands. 

There  is  no  common  principle  other  than  contiguity  uniting  these  diverse 
organs  in  their  pathological  affections,  the  list  of  which  is  but  short,  including 
neoplasms,  elephantiasis,  cysts,  abscesses,  and  pruritus. 

In  spite  of  the  situation  of  these  organs  upon  the  exterior  of  the  body,  they 
are  so  well  protected  by  the  thighs  that  they  are  but  rarely  subjected  to  violence. 
I  have  seen  a  case  in  which  a  hematoma  has  been  produced  by  the  kick  of  a 
brutal  husband ;  a  girl  of  twelve  was  brought  into  the  ward  of  the  Johns  Hop- 
kins Hospital  suffering  from  a  severe  hemorrhage,  with  a  large  hematoma  of 
the  perineum  and  left  labium,  the  result  of  a  fall  astride  a  fence  rail  on  which 
she  had  been  standing.  I  know  of  instances  in  which  the  external  genitals  have 
been  injured  in  young  girls  by  sliding  down  balusters  and  striking  a  low  newel 
post.  In  one  case,  in  the  care  of  Dr.  Jacob  Price,  of  West  Chester,  Pa.,  a  vul- 
var laceration  was  produced  by  the  horn  thrust  of  an  angry  cow. 

Operations  upon  the  external  genitals  are  among  the  simplest  and  least  dan- 
gerous gynecological  procedures,  on  account  of  the  superficial  accessible  position 
of  the  organs. 

Hemorrhage,  although  often  free,  particularly  in  operations  involving  the 
clitoris,  is  always  readily  controlled.  Deep  sutures  uniting  the  edges  of  the 
wound  are  usually  sufficient  to  control  the  bleeding  without  the  aid  of  buried 
ligatures.  The  free  anastomosis  of  numerous  smaller  vessels  is  the  means  of 
effecting  a  rapid  union  of  wound  surfaces.  It  is  also  easy  to  cover  up  large  de- 
fects created  by  the  extirpation  of  tumors  and  neoplasms  with  the  lax  movable 
adjacent  skin.    Situated  on  the  surface  of  the  body,  the  wound  is  readily  pro- 
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teetecl,  and  its  aseptic  condition  eabily  preserved  after  (ipenition ;  fur  this  reaaon 
suppuration  does  not  often  occur. 

For  guture  nuiteriiil  I  prefer  ^^i  Ik  worm  gut  as  a  tension  suture,  and  fine  eilk 
or  catgut  for  accurate  approximation,  Tlje  need  for  an  abei>r!jable  material  is 
not  m  preAt  where  the  sutures  can  be  so  readily  removed,  but  for  greater  con- 
venience the  subcnticnlar  catgut  suture  is  perhaps  the  l>efit» 


LABIA  MAJOttA. 


lipoma,— Li ptima,  or  fatty  tuiiiorj  is  one  of  the  rareet  gynecological  affections ; 
no  writer  has  as  yet  recoixled  more  than  a  single  intitance  in  his  own  practice* 
In  the  Jolnis*  Ilupkins  Hos- 
pital lieiKjrtj^,  vol.  iii,  page 
1  collected  all  the  eases 
1  could  find  in  the  w*attered 
Utemture^  numbering  only 
twenty- 

Lapomatous  tumors  are 
QBUElly  easily  recognisable, 
16  Uiey  po&sesid  the  t^une 
characteristics  as  Hpomata 
el^icwhere.  The  labium  it- 
eelf  is  enlarged  when  tlie 
taimof  is  atttwdied  to  it  by 
a  broml  batie,  or  the  tumor 
may  liang  by  a  }jedicle  nuire 
or  les«  attenuated.  In  a 
case  which  I  saw  in  the 
Episcopal  Hospital,  Phila- 
delphia, an  ovoid  tumor,  S 
centimeters*  (3  inches)  long, 
himg  fnnn  the  mid*  lie  of 
the  right  labium  majus  by 
a  slender  ]jedicle  B  centi- 
meters (2  inches!  in  length 
aiid  not  mt^re  tlian  .1  niilli- 
meters  in  tbtcknesi$>  The 
p'licle  of  a  large  lipoma, 
on  the  other  band,  may  ex- 
tend up  into  the  inguinal 
canal,  in  which  case  the 
tumor  simulates  a  henua. 
The  iMise  of  the  growth  has 
ale<j  licen  fijimd  extending  back  on  to  the  perineum,  or  even  up  into  the  vagina. 
The  length  of  tlie  pendulous  growth  in  one  catie       55  centimeters  (22  inchejfj. 


Kia.  10ft.— H  £11 A Tu 41 A      iiit  Vi  lva  oct  i  pviNt*  thk  Ltrr  La  ru  m 

The  vmfifitti  out  1  ft  TH  <lbsef4nmi  umi  u11  nf  thf  mirrutindinjf  |>iirtii 
itkln,   *nni  put  in  It  ft*  1 1  at^trHdiik'  a  chftin 
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Dr.  William  Goodell,  of  Philadelphia,  observed  a  case  attached  by  a  broad 
pedicle  hanging  down  to  the  knees.  Balls-IIeadley,  of  Melbourne,  removed  a 
tumor  which  weighed  24  pounds. 

The  lipoma  feels  hard  or  soft,  according  as  the  fibrous  septa  or  the  fat  pre- 
dominates. When  there  is  an  excess  of  fat,  the  sense  of  fluctuation  is  so  dis- 
tinct that  the  inference  that  the  tumor  is  cystic  is  almost  irresistible.  Under 
this  impression  Goodell  inserted  an  exploring  needle  into  his  case. 

It  is  easy  to  mistake  such  a  mass  for  a  hernia,  where  the  pedicle  is  broad 
and  extends  up  into  the  inguinal  canal,  and  where  there  is  impulse  on  coughing, 
together  with  some  apparent  reduction  on  manipulation  and  upon  lying  down, 
as  has  been  recorded. 

Age  is  not  an  important  factor ;  the  youngest  patient  I  have  found  noted  was 
eighteen,  and  the  oldest,  operated  upon  by  Dr.  A.  H.  Deekens,  in  Philadelphia, 
sixty -one. 

The  larger  growths  take  years  to  develop.  One  woman  carried  her  burden 
seventeen  years. 

A  large  tumor  hanging  between  the  thighs  is  apt  to  become  ulcerated  from 
attrition,  and  an  extensive  hemorrhage  may  arise  from  such  an  area. 

The  chief  distress  comes  from  interference  with  walking,  with  the  sexual 
function,  and  in  one  case,  obstruction  of  the  vaginal  outlet  during  labor.  Botli 
of  these  difliculties  existed  in  one  of  my  own  cases,  in  which  a  large  globular 
fatty  tumor  hung  from  the  left  groin  close  to  the  labium  majus ;  nevertheless, 
the  patient  carried  the  growth  thirteen  years  until  it  alarmed  her  by  becoming 
ulcerated. 

The  diagnosis  rests  upon  the  following  factors  :  The  tumor  is  a  well  defined 
ovoid  or  round,  softisli,  fluctuating  or  hard,  generally  pediculated,  often  covered 
with  wrinkled  or  lobulated  skin,  not  reducible,  is  slightly  hardened  by  the  appli- 
cation of  cold,  and  the  septa  may  be  faintly  outlined  on  the  surface,  and  is  pain- 
less unless  ulcerated. 

The  treatment  is  extirpation ;  if  the  pedicle  is  long  and  thin,  it  may  be  sim- 
ply constricted  firmly  or  sUghtly  abraded  and  surrounded  for  ten  minutes  by  a 
pledget  of  cotton  wet  with  a  saturated  solution  of  cocaine,  and  then  cut  off  at  a 
distance  of  1  or  2  centimeters  (f  to  ^  inch)  from  its  attachment.  The  growth  is 
often  supplied  by  a  single  artery  in  the  center,  which  should  be  tied  witii  catgut. 
The  wound  is  closed  by  catgut  sutures,  and  the  dressing  applied.  Where  the 
pedicle  is  not  so  well  defined,  one  may  often  be  formed  by  grasping  the  tumor 
and  drawing  it  out  from  the  body.  The  incision  must  here  be  made  well  out 
from  the  body  on  the  under  side  of  the  tumor,  otherwise  there  will  be  a  large 
defect  in  the  skin  when  the  tumor  is  taken  away.  There  is  no  objection  to 
utilizing  a  part  of  the  skin  covering  of  the  growth  in  this  way,  as  it  is  in  all  re- 
spects normal,  and  there  is  no  danger  of  the  tumor  recurring. 

Large  sessile  growths  extending  up  into  the  inguinal  canal,  or  into  the  vagina, 
or  out  on  to  the  perineum,  must  be  removed  by  making  an  oval  incision  through 
the  skin  over  the  growth,  and  shelling  out  the  fatty  mass,  ligating  bleeding  ves- 
sels, and  then  approximating  the  skin  with  sutures.    Injections  with  alcohol  or 
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removal  by  burning  through  the  pedicle  with  the  cautery,  or  ligation  of  the 
pedicle,  leaving  it  to  slough  off,  as  practised  in  the  past,  ought  to  be  abandoned. 

Hydrocele  is  an  affection  of  the  persistent  canal  of  Nuck,  characterized  by 
an  accumulation  of  fluid  within  it ;  it  is  exceedingly  rare,  owing  to  the  fact  that 
the  canal  is  normally  completely  obliterated  in  the  adult. 

The  hydrocele  presents  the  appearance  of  a  rounded  elongate  or  moniliform 
cord  extending  like  a  string  of  l)eans  from  the  region  of  the  external  inguinal 
ring  down  into  the  labium  majus. 

When  the  distended  sac  shows  the  constrictions,  they  appear  in  a  succession 
of  little  swellings ;  at  other  times  there  is  only  a  single  elastic  enlargement  at 
the  upper  and  outer  angle  of  the  vulva. 

The  diagnosis  is  established  by  noting  the  location  of  the  affection,  its  direc- 
tion upward  toward  the  inguinal  canal,  and  the  fact  that  it  does  not  give  rise  to 
any  characteristic  symptoms. 

If  the  canal  is  patulous  al)ove,  the  fluid  may  be  forced  back  into  the  ab- 
domen. 

The  absence  of  any  intestine  from  the  canal  may  be  ascertained  both  by  per- 
cussion and  by  placing  a  finger  over  the  ring  and  partially  closing  it,  while  the 
fluid  is  forced  back  into  the  abdomen  by  pressure  made  upon  the  tumor  with 
the  other  hand  ;  the  sensation  communicated  is  that  peculiar  to  fluids  alone. 

When  a  hydrocele  can  not  be  differentiated  from  a  small  solid  tumor  in  the 
canal,  the  use  of  the  aspirator  will  determine  the  diagnosis  in  a  simple  and  safe 
way. 

Encysted  hydrocele  should  first  be  treated  by  aspiration,  after  cleansing  and 
flhaving  the  part  immediately  over  the  swelling;  if  the  tumor  returns,  the  sac 
should  be  exposed  and  dissected  out  of  the  labium,  all  hemorrhage  stopped,  and 
the  wound  closed  with  catgut. 

A  sort  of  false  hydrocele  of  the  upper  part  of  the  canal  is  often  associated 
with  the  presence  of  a  large  amount  of  ascitic  fluid  in  the  abdomen,  and  depends 
upon  the  increased  intra-abdominal  pressure  as  its  cause.  The  treatment  then 
is  that  of  the  intra-alniominal  condition  producing  the  ascites,  after  which  an 
operation  may  be  called  for  to  close  the  neck  of  the  sac  at  the  inguinal  ring  to 
prevent  the  occurrence  of  an  inguino-labial  hernia. 

Ingnino-labial  Abscess. — I  have  found  this  condition  in  the  left  inguinal  canal 
of  a  mulatto ;  it  occupied  the  upper  outer  part  of  the  labium,  and  was  about  3 
centimeters  in  length  by  2*5  centimeters  in  width.  The  abscess  was  hard  but 
slightly  irregul*>T,  movable,  very  painful  on  pressure,  and  associated  with  a  rise 
of  temperature. 

After  due  preparation  an  oval  incision  was  made  over  the  enlargement  and 
the  entire  honeycombed  abscess  was  enucleated  from  the  inguinal  canal  down  to 
the  pubic  ranms,  which  was  laid  bare.  The  chief  difficulty  in  the  extirpation 
arose  from  the  extreme  vascularity  of  all  the  surrounding  adherent  tissues. 
Hemorrhage  was  controlled  by  numerous  ligatures  passed  deeply  under  the 
tissues  and  tied  tight.  A  thin  strip  of  iodoform  gauze  made  an  efficient  drain 
for  such  oozing  as  could  not  be  checked  immediately.    This  was  removed  in 
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two  (lajs,  and  the  wound  healed  throughout ;  the  skin  sutui-es  were  removed  in 
a  week* 

Psendo-myxoma  of  the  Canal  of  Huck* — I  have  ob^ervetl  this  cofulition  in  a  cape 
of  pscudo-mjxoiuu  t^f  the  peritoneuni  due  to  a  niptured  ovarian  eyst,  in  which 

FT, 


Flo.  107-— MyiJW.^  ftv  tuu  Hmiku  LiOAMJtNT  withijc  tjijs  iNfumAi-  Canal. 

The  tumrtr  ofttiHiHiJ^  of  two  iimssfts.  of  wlnqh  the  upper  hm  i^mhvA  lu  wuv  tiowo  llilo  tlie  puh'b  behind  the 
pcritnnt'uiiK  ivhlk'  Ehf  hwt^i'  f!iit>»  filled  iheeiinuL  Tfie  dhiirnmi  shoflTi*  rclution^*'  to  the  ltd  roimd  ligar 
mcbt;  Ihu  lUtlu  h>hii luted  tinietHi'H  ut  eaoh  eiid  urt^  fut,    (h  t.       l^'J'-i.    Naturiil  sjxl*. 

the  enc^ystcd  mass  below  the  inguinal  canal  wm  about  3  by  2  eentinieterg,  and 
shut  off  from  the  peritoneal  cavity.  The  vermiform  appendix  avej*  glassy  and 
distended  with  the  myxomatous  material  to  three  to  four  timea  its  normal 
diamettft\ 

Hernia  appears  in  tlie  f or!U  of  her  n  i  a  i  n  g  u  i  n  o  - 1  a  b  i  a  1  i  k  The  hernial 
mc.  ionnn  a  pouchlike  prolon»ration  of  the  abdominal  parietal  peritoneum,  and 
exteufl^  down  into  the  labium  majuf^,  which  may  be  greatly  enlarged,  dii?plaeing 
the  vulvar  oritice  to  the  opposite  side. 
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Tlie  sac  preeents  a  distitict  Bwelling  from  ita  exit  at  the  inguinal  ring  above 
down  to  ita  lower  tuargin  beside  tbe  vaginal  outlet,  and  contains  either  onientnni, 
or  omentum  aufl  serum,  or  (>mcntuni  and  intesttnm 

Tilt*  diitginmifi  IS  readil;^^  made  upon  i>bBerving  tliat  the  tumtfi*  extends  up  into 
the  aliilonien,  and  that  it  m  tympanitic^,  «furgles  on  pressnre,  and  can  1»e  repk(*ed 
by  putting  the  pjitient  on  her  lia*.^k  with  elevated  client  and  flexetJ  thiglis  in  a 
p<PHition  of  relaxation  ;  un  standing  and  etrainiug  it  deM^eiuU  again  into  the 
labium. 

Tumors  didl  on  percnssion  and  irreplaceable  are  formed  by  a  part  of  the 
omentum  atlliering  to  the  nc(^k  of  the  sae,  together  with  serout*  riuid  transuded 
and  incart*erated  in  the  Bac,  The  use  of  the  fine  needle  of  the  aspirator  will 
here  **ettle  the  d^nibt.    ¥or  descri])tic)ii  i>f  tlic*  operation  i?ee  Chapter  XXXV. 

Fibroma  and  Myoma  of  the  Hound  LigEunent. — The  most  common  new  growths 
of  the  round  ligament  nru  fil>roma  and  myoma.  IJoth  of  these  tumors  apjiear  ae 
finiall  unilateral  growths  wliicli  gradually  enlarge,  giving,  however,  little  or  no 
pain. 

The  differential  diagnosig  between  fibrous  tumors  of  the  round  liganiefit  and 
her  affections  of  the  inguinal  canal  is  not  difiicult,  depending  upon  the  location, 
fixatiiin,  hanlneiss,  and  painless  rbtiracter  of  tlie  growth. 

The  following  cai^e  uf  fibroma  of  the  round  ligament  presented  a  typical 
history  (C.  IL,  October  13,  1893,  Patli.  No.  65).  The  patient  first  noticed  a 
nail  ma^  the  size  of  a  pea  in  the  inguinal  eanal  almve  the  spine  of  the  pubes, 
which  grew  gradually  and  never  gave  rise  tt>  any  pain.  On  entering  the  hospitjil 
the  tnnior  was  about  the  si^se  of  an  egg,  slightly  movable,  i>ainless  on  pressure, 
and  irreducible. 

The  ojienition  eonsisted  in  an  incision  along  the  course  of  the  canal,  expogure 
and  ligation  of  the  round  ligament  at  the  points  of  entrance  and  exit  from  the 
tumor,  removal  of  tlie  tumor,  and 
closure  of  the  canal. 

Pathological  Report, — 
Tumor,  8  by  6  by  5  centimeters, 
ovoid  in  shape,  with  a  smaller  mass 
t^pringing  fn>m  ane  side.  Tlie  sur- 
face of  the  tumor  is  shaggy  and  in 
places  masfses  i>f  adipose  tissue  are 
men.  At  the  junction  of  the  larger 
and  the  smaller  mass  is  a  cord,  5 
millimeter^i  in  diameter,  wbi(-b  runs 
directly  into  the  mass.  On  section 
it*  fillers  merge  into  those  of  the 
tumor.  The  tumor  is  dense,  elastic 
m  section,  and  of  a  uniform  grayish 
eolor, 

Micrtiscopical  examination  :  Tumor  consists  of  fibrous  tisgnes  rich  in  nuclei; 
the  filters  are  more  or  le.ss  t*oncentricallj  arranged  around  a  central  portion. 


Fi*i.  10ft.— AnExo^MroMA  ok  tmk  HorKU  LuihUt^r. 

Kattiml  sizii?  In  Innfntudinal  «wtiim.  The  t^lcin  t» 
(ibf»ve.  bcneMh  ihe  «kln  a  (KMUHtlj  retii^ulated  fnt  with 
w'pu  fadrntinir  fmrri  th<»  adeufj-niyonii  iti  tlip  1i»wer  hm\f 
of  the  ifpeLumen.  mid  fturnjundmi?  iL  Soverul  diirk 
of  hetiiorrhngk  infarct  w?tn  tn  the  fjit 
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which  consists  of  non-striated  muscle  fibers  with  bands  of  fibrous  tissue  running 
between  the  stri®.  This  center  is  definitely  outlined  from  the  surrounding 
fibrous  tissues  and  is  evidently  the  round  ligament.  The  specimen  shows  every- 
where groups  of  small  canals  lined 
by  one  layer  of  cells;  these  are 
probably  lymph  spaces.  The  spec- 
imen is  poor  in  blood  vessels. 

Diagnosis:  Fibroma  of  round 
ligament. 

1  have  operated  upon  one  case 
of  adeno-myoma  of  the  round  liga- 
ment, one  of  the  rarest  of  the  tu- 
mors of  this  region.  The  growtli 
is  benign,  and  its  cUnical  features 
in  no  way  differ  from  fibroma. 
The  tumor  possesses  considerable 
pathological  interest  conforming  to 
the  type  described  in  Chapter 
XXXI,  under  the  title  of  adeno- 
myoma  of  the  uterus. 

Condyloma. — Small  condylomata 
are  common  in  connection  with 
gonorrhoea.  I  have  seen  but  one 
case  of  extensive  condylomata  situ- 
ated upon  the  lower  left  labium 
majus  as  large  as  a  man's  fist,  in 
the  practice  of  Dr.  B.  F.  Baer,  of 
Philadelphia.  The  patient  was 
pregnant  at  the  time,  and  the  tumor  hung  from  the  vulva  attached  by  a  broad 
base  to  the  sound  skin,  presenting  a  typical  vegetating  warty  appearance,  and 
was  continually  moistened  with  secretions. 

The  operation  was  by  excision  with  the  cautery  knife.  The  better  plan,  ac- 
cording to  present  methods,  is  by  excision  with  the  scalpel  and  suture. 

Carcinoma. — Carcinoma  of  the  external  genitals  is  commonest  between  the 
ages  of  forty-five  and  sixty.  The  disease  ie  recognized  in  its  earlier  stages  as  a 
well-defined,  hard,  nodular  mass,  with  everted  margins,  infiltrating  the  skin,  and 
broken  down  and  ulcerating  in  the  flattened  central  portion.  In  the  more 
advanced  stages  the  numerous  secondary  nodules  with  the  brawny  skin  and 
enlarged  inguinal  lymphatics  can  not  be  mistaken. 

The  tendency  of  the  disease  is  to  extend  continuously  up  to  the  vaginal  out- 
let, but  not  beyond  it,  and  then  across  to  the  opposite  side,  or  down  over  the 
perineum ;  if  not  checked,  the  growth  always  extends  up  into  the  groin.  When 
the  inguinal  glands  are  infected,  the  labium  also  presents  a  choked,  irregular, 
knotted  appearance,  with  ulceration  in  the  older  portions  o/  the  disease.  There 
is,  in  spite  of  these  changes,  always  a  marked  tendency  to  preserve  the  general 


Fio.  109. — A  Portion  of  the  Adeno-myoma,  12  times 

MAGNIFIED. 

The  specimen  consists  chiefly  of  non-striped  rausclo 
fibers.  In  the  rijjht  lower  corner  are  masses  of  fat  cells. 
In  the  vicinity  of  the  left  upper  corner  is  a  nseudo-glo- 
merulus,  composed  of  stroma,  scattered  throuifhout  which 
•re  cross  sections  of  several  glands.  The  surface  of  the 
srlomerulus  is  covered  by  one  layer  of  cylindrical  enithe- 
lium,  and  its  capsule  is  composed  of  one  l»iy«r  or  cells 
which  in  places  are  cuboidal  or  almost  flat.  The  cells  of 
the  capsule  have  practically  no  underlying  stroma,  but  lie 
directly  on  the  muscle  fibers.  The  space  l^etween  the 
pseudo-glomerulus  and  the  capsule,  on  tracing?  it  to  the 
right,  is  seen  to  be  continuous  with  a  gland  cavity,  and  is 
nothing  more  than  a  dilated  portion  of  the  gland.  Above 
and  to  the  right  of  the  pscudo-glomerulus  are  cross  sec- 
tions of  two  glands;  below  it  are  several  longitudinal  sec- 
tions, one  showing  dichotomous  branching.  All  of  the 
glands  are  Hurrouhded  by  stroma,  which  separates  them 
from  the  muscle. 
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contour  of  tlie  labium,  giving  the  cancerous  niBm  a  pjra*nidal  form,  witlr  its  Ijaee 
above.  Its  wet  fitssured  surface  secretes  a  fetid^  watery  fluid,  and  foci  of  sup- 
puration are  not  nneonnnon. 

In  one  case,  in  which  the  disease  lay  partly  on  the  mucous  surface,  the  corre- 


Fir..  lifl^KAttLV  Ki'ii(itLinM%  fir  TIIK  Leit  Lakilm  Maji  s  Kimuisfa  a  IIaiu*  I*Hitjs:i  ting  !ViitirLE^  Flat 

OS  Tni%  roVKlifcll  *mi  A  ThJ?.-   EfJTItKMl  It  AHM  KIlottKH   \H  Sf^tTB. 

No  return  twti  wur^  ntXvr  rciintVj&L    Thv  vuiriiiiil  r^utkt      tvimt-'d,  tliere  h  ti  HUrouia  on  tha  TifiUt  huh  itt 

epcinding  surface  on  the  opp4*»ite  side  had  a  tliiek,  white,  niaceratecl  appcftntncei 
but  did  not  appear  to  he  affected  with  the  disease.    After  a  thorough  extirpa- 
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tion  of  the  rio^ht  labium,  the  woman  returned  fifteen  nnjiitlis  later  for  operation 
upon  an  extent>ive  invcjlveineut  of  the  left  labium.  Tliere  was  a  brawnj  indura- 
tion of  tlie  labium  above  the  di^cii^e  with  deep  pigtneutatiou  of  the  surrounding 


Fui,  111.— Ai*VA!totij  ErmtEUoMA  op  tjie  Kioiit  Labiuv  Majvs. 


skin ;  tlie  infiltrated  ekin  bordering  on  the  tumor  was  of  a  dark-violet  color, 
separated  from  ttie  mure  protnineut  ulcerating  magi*  by  a  gnleus. 

The  earliest  ease  I  have  seen  (Mrs.  J.  B.  R.,  Xo.  3013^  Septeml>er  8,  1N94), 
if  I  except  the  conbict  inoculation  aliove  mentioned,  was  a  diseased  area 
centitneters  (1  inch)  in  diameter,  smooth^  bard,  white  and  bright  red  in  placeei, 
circular,  sliglitlj  elevated,  painies!i^,  and  situated  on  the  lower  part  of  the  left 
labium  (see  Fig*  11U)»    This  was  removed  bj  a  wide,  deep  excision,  and  in  three 
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years  there  has  been  no  evidence  of  a  recurrence.  The  microscopic  examination 
showed  that  it  was  an  epithelioma. 

The  patient  with  carcinoma  complains  of  itching,  burning,  shooting,  and 
stabbing  pains.    Bleeding  is  not  a  prominent  symptom. 

Excision  is  the  proper  treatment.  The  use  of  the  cautery  or  destruction 
with  caustic  is  no  longer  admissible.  The  operation  should  be  performed  under 
continuous  irrigation.  It  is  important  to  give  the  disease  a  wide  l>erth  by  mak- 
ing the  incision  around  it  at  least  2  centimeters  (1  inch)  distant  on  all  sides, 
except  the  vaginal.  It  is  not  necessary  to  carry  the  incision  inside  the  vagina, 
unless  the  disease  extends  up  to  the  hymen.  The  whole  labium  is  usually  ex- 
cised with  as  much  of  the  surrounding  skin  as  is  necessary.  In  all  cases  the 
inguinal  glands  of  the  side  on  which  the  disease  occurs  must  also  be  dissected  out 
unless  there  is  an  extensive  infiltration  of  these  glands,  which  forms  a  contra- 
indication to  any  operative  interference. 

To  remove  the  cancerous  growth  the  oval  incision  around  it  is  carried  through 
the  skin,  and  the  mass  covered  with  iodoform  gauze,  grasped,  and  drawn  out 
from  the  l)ody,  while  the  scalj)el  cuts  beneath  it  and  rapidly  dissects  off  the  en- 
tire labium  with  its  underlying  fat  down  to  the  deep  fascia.  Two  or  tliree 
arteries,  large  enough  to  l)e  troublesome,  may  need  clamping,  and  afterward  a 
fine  ligature.  It  is  best  to  free  the  inner  side  first  by  dissecting  from  within 
outward,  to  avoid  buttonholing  the  mucous  surface,  which  one  is  liable  to  do  in 
dissecting  in  the  opposite  direction. 

The  large  defect  left  by  the  removal  is  covered  by  drawing  the  outer 
margin  to  the  inner  with  deep  interrupted  catgut  sutures,  making  the  line 
of  union  in  the  long  axis  of  the  labium  removed  ;  the  skin  is  united  with 
subcuticular  catgut  sutures,  or  interrupted  silkworm  gut  with  catgut  be- 
tween. 

Where  much  tissue  has  been  removed,  the  tension  of  bringing  the  edges  of 
the  wound  together  will  distort  the  neighboring  soft  parts  and  drag  the  urethra 
toward  the  affected  side.  This  distortion  will  necessitate  careful  attention  in 
keeping  the  parts  clean  and  dry  during  the  convalescence,  because  the  j)a- 
tient  ^viIl  not  l)e  able  to  urinate  without  wetting  the  wound.  In  such  a  case 
I  leave  a  soft  catheter  in  the  bladder  for  the  first  forty-eight  hours,  and 
after  that  require  the  patient  to  be  catheterized  tliree  times  a  day  by  a  care- 
ful nurse  who  has  had  pointed  out  to  her  the  new  position  of  the  orifice  and 
the  altered  direction  of  the  urethral  canal. 

LABIA  MINORA. 

Diseases  affecting  the  labia  minora  alone  are  rare.  These  structures  are 
more  liable  to  l>e  involved  in  processes  starting  in  and  implicating  the  neighbor- 
ing organs  at  the  same  time;  thus  they  are  affected  in  carcinoma  of  the  external 
genitalis,  in  elephantiasis,  and  in  pruritus.  Under  these  circumstances  and  in 
inflammation  the  labia  do  not  appear  as  distinct  organs,  but  merely  as  coarse 
reduplications  on  the  nmcous  surfaces  of  the  labia  majora. 
14 
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In  my  private  practice  I  have  ha*j  one  vme  of  multiple  cyste  of  the  laliia 
minom  frora  a  Iia!f  to  two  eentirneten^  in  diameter  (Fig. 

Small  Bebaceous  cysts  arc  i^jnietiinee  met  witli,  oceaftioning  a  slight  irritation 
and  neceseitating  an  incision  to  evacnate  tlie  contents. 

1  have  had  occaBion  ont'e  to  remove  a  small  lenticnlar  inflaminatjc^ry  niaa* 
from  the  upper  part  of  the  riglit  nympljaj  hmngljt  aboiit  by  the  eoTitiiRion  of  a 
hicycle  i^eiit  (see  Fig,  113).  The  little  flat  nodulcj  which  oecasioiied  the  patient 
mueh  discomfort,  was  excined  under  cocain,  T3ie  niittroseopic  examination 
Bhowed  (Gyn.  Path.  No.  1T7B)  that  it  consisted  of  a  small  firm  nodule  1*H  hy 
O'S  centimeters,  covered  on  ita  free  surface  hy  smooth  skin.  The  center  of  tlie 
nodule  was  occupied  by  an  inflammatory  focus*  consisting  of  a  dense  mass  of 
polymorphonuclear  leukocytes,  towani  the  periphery  giving  place  to  ^^trands  of 


swollen  connective-tissue  cells  and  young  bloo<l  vessels.  The  skin  covering  be- 
yond a  moderate  ieukocytic  invasion  was  nnaUered, 

I  alRO  rem^jved  on  one  oceasion  a  f^mall  fihroma  of  the  labiuiii  minus  (Path. 
No,  1470)  which  occasioned  no  symptoms  at  all.  The  tumor,  a  round  hard 
nodule,  8  millemeters  in  diameter,  was  ex(*ised  from  the  right  labium  nuniis, 
nearly  in  the  median  line^  where  it  joins  its  fellow. 

llistologicatly  the  surface  was  found  to  consist  of  several  layers  of  stnititied 
epithelium ;  the  stroma  was  made  up  of  a  loose  tihrillatod  tissue  consisting  uf 
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spindle  eelh  with  Bpindlc-sha}5eti  and  oval  nuclei.  The  protoplasm  took  but  a 
faint  nuclear  stain.  The  fiuperficial  portion  of  the  nodule  wm  infiltrated  witli 
mmW  round  cells  and  a  few  potymorplionutdear  leukocytes. 

The  treatment  of  growths  of  tlie  labia  minora  m  girnple,  conflistitig  in  the 


Fl&.  113.— SlcnOW  TllRO(Tai|  SmAI.I,  AB»Cm  or  this  LAHtlTM  MllS^m  rOLLOWTNU  k  Bi^roLK  TKAtritA. 

ex<^ion  of  the  affected  labium  or  mch  portion  of  it  as  is  involved  in  the  dige&^, 
followed  by  interrupted  or  continuous  subcutaneous  catgut  sutures. 

CLITORia 

With  a  single  exception,  dii^ea^es  affecting  tbo  clitoris  alone  are  exceedingly 
rare*  In  elephantiasis  of  the  external  genitals  the  clitoris  is  prone  to  be  the 
orgiu)  m*jst  extensively  involved. 

Adhetions  md  Coneretionft. — The  coniinoneet  affection  of  the  (rlit<^ris  is  adbe- 
sion^  l^etween  the  irlntm  and  the  hood  covering  it  TheBe  adhesions  are  almost 
aniversally  found,  and  never  give  rise  to  trouble  unless  an  accumulation  of 
retained  smegma  t-auses  increJised  vascularity  and  irritation.  In  children  these 
changes  are  apt  to  be  followed  by  constant  handling  and  friction. 
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In  any  irritation  or  ill-defined  discomfort,  or  tendency  to  handle  or  rub  the 
genitals,  the  clitoris  should  always  be  carefully  inspected.  This  rule  is  the 
more  stringent  in  the  case  of  little  girls,  who  can  not  locate  the  source  of  the 
discomfort  (see  Fig.  114). 

An  inspection  of  the  glans  of  the  clitoris  should  form  a  part  of  every  gyne- 
cological examination  which  proceeds  in  a  routine  manner  to  investigate  the 
condition  of  the  sexual  organs. 

The  glans  is  exposed  by  grasping  the  fold  of  mucous  membrane  covering  it 
between  the  thumb  and  forefinger  and  drawing  it  upward,  at  the  same  time 
pushing  in  toward  the  symphysis  and  causing  the  glans  to  become  extruded. 

The  adhesions  will  usually  at  once  be  seen  in  semicircular  form  on  the  con- 
vex surface  of  the  glans  back  in  advance  of  the  corona. 

The  largest  concretion  I  have  seen  I  removed  from  the  dorsal  surface  of  the 
clitoris  of  an  unmarried  woman  of  twenty -five,  who  was  hysterical  and  showed 


Fio.  114.— Preputial  Adiiksions  in  a  Child  One  Year  Old. 

In  the  first  picture  the  nflans  \»  completely  covered  in  by  the  adherent  prepuce  and  the  diminutive  labia 
minora.  In  the  second  picture  the  adhesions  have  been  severed  and  the  glanB  is  exposed  encircled  by  little 
accumulations  of  smegma. 


signs  of  mental  aberration  (see  Fig.  115).  The  mass  was  1*2  by  1  centimeter, 
and  beveled  off  at  its  discolored  anterior  extremity,  which  could  be  seen  pro- 
jecting from  under  the  prepuce  over  the  glans.  The  concealed  portion  was 
perfectly  white.  After  releasing  a  few  adhesions  at  the  sides  below  it  was 
easily  lifted  out  of  its  bed. 

The  adhesions  exposed  by  drawing  back  the  prepuce  should  be  freed  with  a 
small,  blunt  probe.    If  the  patient  is  not  too  nervous  the  anesthetic  action  of  a 
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strong  solution  of  cocain  (20  per  cent)  applied  for  ten  minutes  will  be  sufficient 
to  benumb  the  sensibility.  The  exposed  adherent  surface,  although  denuded  of 
its  epithelium,  bleeds  but  slightly.  Here  and  there  little  white  concretions  of 
smegma,  varying  in  size  from  a  mere  point  to  a  mass  a  centimeter  in  diameter, 
come  into  view,  as  the  adhesions  yield  to  the  strokes  of  the  probe  point. 

The  corona  as  well  as  the  whole  convex  surface  must  be  freed.  The  separa- 
tion is  completed  when  the  sulcus  back  of  the  corona  is  exposed.  The  raw  sur- 
faces are  now  covered  with  vaseline.  The  patient  should  lie 
abed  as  long  as  walking  produces  discomfort. 

The  prepuco  should  be  fully  drawn  back  every  day  for 
two  weeks  and  vaseline  applied  to  prevent  the  adhesions  from 
forming  again.  ^ 

This  is  best  done  with  a  little  narrow  spoon  which  I  have        removed  Vkombe- 
devised  for  this  purpose.    The  bowl  of  the  spoon  is  filled        JrrE'oF^THK  Cm- 
with  vaseline,  and  then  placed  under  the  prepuce,  pushed 
gently  up  and  turned  from  side  to  side,  keeping  the  concav-    cxix)!i!ir^au^  ^s*^^^ 
ity  over  the  glans  which  tits  in  it.  '^.''J^;  No^m""^ 

Elephantiasis. — Elephantiasis  is  a  name  given  to  an  affec- 
tion which  must  not  be  confounded  with  the  elephantiasis  of  tropical  countries, 
a  parasitic  disease  affecting  principally  the  lower  extremities ;  this  affection  is 
rarely  seen  in  this  latitude,  while  elephantiasis  of  the  genitals  is  by  no  means 
rare. 

The  resemblance  between  the  two  diseases  is  superficial  only ;  in  both,  the 
organs  affected  exhibit  a  coarse  hypertrophy  with  brawny  indurations. 

The  negro  race  seems  to  be  peculiarly  susceptible ;  all  but  one  of  the  cases  I 
have  seen  have  been  negresses. 

The  organs  affected  in  order  of  susceptibility  are  first  the  clitoris  and  labia 
minora,  and  then  the  labia  majora.  The  perineum  may  be  involved,  but  l)e- 
yond  this  the  disease  does  not  invade  surrounding  tissues. 

My  own  observations  lead  me  to  conclude  that  it  owes  its  origin  to  a  chronic 
inflammation,  asso<dated  with  an  obstruction  of  the  lymph  channels  draining  the 
external  genitals.    Syphilis  is  one  of  the  commonest  exciting  causes. 

I  have  seen  eight  well-defined  cases,  and  in  most  of  them  areas  of  ulceration 
were  to  be  found  about  the  vulva  with  cicatrices  in  the  inguinal  region. 

The  enlargement  may  be  more  or  less  symmetrical  when  the  clitoris  is  the 
chief  organ  involved,  but  when  a  labium  majus  is  greatly  enlarged,  its  fellow  is 
usually  but  slightly  or  not  at  all  affected.  One  or  both  labia  minora  may  be 
affected. 

The  disease  is  of  rapid  growth,  enlarging  to  a  mass  the  size  of  the  fist  in 
the  course  of  one  or  two  years.  It  is  usually  attended  with  severe  pain  in 
the  genitals,  often  worse  at  night.  Cramps  are  also  felt  in  the  legs.  One 
patient  was  l>edridden  on  account  of  her  sufferings.  One  under  observation 
desires  the  removal  of  hypertrophied  right  nympha  on  account  of  the  pain. 
Syphilis  as  a  rule  will  account  for  cases  associated  with  headache  and  noc- 
turnal pain. 
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Painful  micturition  and  even  incontinence  are  common  symptoms,  due  to 
areas  of  ulceration  and  tlie  involvement  of  tlie  urethra.  Leucorrhea  almost 
always  exists,  and  is  often  proium. 

Tlie  diagnoRifl  h  not  diftieult  Elephantiaatg  is  separated  from  the  other 
tumors  Ijv  not  possessing  micli  sharply  defined  limits  of  growth.    Close  inves- 


tigation  always  shows  it  to  he  a  inoi-e  or  less  grutestiue  hypertrtjphy  of  nor- 
mal structures.  The  l>rawny  feeling  and  the  lobulated  fissured  surfaces  are 
also  iniportant  clinical  characteristics. 

Elephantiasis  of  the  Clitoris. — A  good  illustration  of  the  dis- 
ease was  afforded  by  the  followin<r  case.  She  was  a  poorly  nourished  negress, 
thirty-one  years  old.    Her  meustruationj  at  first  regular  and  modemte,  h^  he- 
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come  irregular  and  profuse,  and  she  had  a  constant  free  leueorrheal  discharge. 
She  complained  of  pains  in  the  small  of  the  back  and  in  the  abdomen  and  of 
crampe  in  the  legs,  together  with  frequent  painful  urination,  worse  at  night. 

Upon  examining  her  I  found  the  vulvar  cleft  occupied  by  a  large,  pendu- 
lous, irregular  tumor  mass,  attached  at  the  anterior  commissure  and  hanging 
down  over  the  vaginal  outlet.  The  vaginal  outlet  beneatli  this  was  found  re- 
laxed, the  cervix  stellately  torn,  and  the  uterus  reclining  in  the  sacral  hollow. 
The  tumor  was  shown  by  its  relations  to  be  an  enormous  clitoris,  10  centi- 
meters long,  5  centimeters  broad,  and  4*5  centimeters  (4  by  2  by  1}  inches)  in 
antero-posterior  thickness.  Its  lower  rounded  end  was  free  and  slightly  notched 
beneath,  liaving  exactly  the  form  of  a  large  penis  with  a  retracted  prepuce. 
Back  of  the  corona  was  a  well-defined  sulcus.  Thickened  preputial  folds  encir- 
cled tlie  glans.  At  the  sides  lay  the  enlarged  nymphae.  It  had  a  broad  base  of 
attachment  at  the  symphysis.  The  urethra  lay  intact  beneath  the  clitoris,  but 
the  vaginal  outlet  was  thickened  and  corrugated,  and  showed  several  superficial 
areas  of  ulceration  from  i  to  1  centimeter  in  breadth.  A  fetid  leueorrheal  dis- 
charge issued  from  the  vagina.  On  the  dorsal  surface  of  the  tumor  was  an 
irregular  wliite  patch  2  by  1  centimeters  (|  by  |  inch),  probably  representing 
an  old  area  of  ulceration  in  marked  contrast  to  the  surrounding  deeply  pigmented 
structures.  Two  little  pediculated  tumoi-s,  the  size  of  a  pea  and  a  hazelnut  re- 
spectively, hung  from  the  junction  of  the  right  nymplia  with  the  clitoris.  Scars 
in  the  left  groin  and  in  the  supraclavicular  region  were  evidences  of  old  syphi- 
litic disease. 

The  following  case  presents  a  picture  of  the  disease  when  limited  to  the  lal)ia 
minora :  The  patient  was  twenty-eight  years  old,  and  had  passed  through  three 
childbirths,  all  instrumental,  the  last  premature  at  six  and  a  half  months,  four 
years  before.  She  had  lived  a  loose  life,  separated  from  her  husband,  and  had 
contracted  an  ulcer  upon  the  external  genitals  two  years  before,  where  I  found 
upon  examination  a  cicatrix  1  by  1  centimeter,  just  within  the  posterior  commis- 
sure. The  urethral  orifice  was  ulcerated  and  an  ulcer  lay  on  the  anterior  vaginal 
wall.  The  labia  minora  appeared  as  a  lobulated  tumor  1)  centimeters  long  by  3 
centimeters  (3^  by  li  inches),  projecting  4  centimeters  (1^  inch)  beyond  the 
normal  labia  majora,  and  below  the  clitoris.  There  was  a  deep  sulcus  between 
each  labium  and  the  frenulum  of  the  clitoris.  The  outer  surfaces  of  the  labia 
were  divided  by  shallow  sulci,  the  inner  surface  being  smooth  and  glistening 
(see  Fig.  116). 

The  treatment  of  elephantiasis  is  by  excision.  Where 
pyphilis  is  evident  and  still  active,  antisyphilitic  treatment  should  be  started  at 
once,  and  by  frequent  bathing  and  enveloping  the  parts  in  boric  acid  solution, 
vaginal  douches,  and  touching  ulcerated  patches  with  a  five  per  cent  nitrate  of 
silver  solution,  the  parts  are  brought  into  a  suitable  condition  for  operation. 

After  placing  the  patient  under  anesthesia  and  suitably  exposing  the  genitals, 
the  hypertrophied  iriass  is  enveloj)ed  in  iodoform  gauze,  or  gauze  sjiturated  with 
a  bichloride  solution,  gnisped  with  the  left  hand  and  dmwn  out  from  the  body, 
to  fonn  a  distinct  petlicle  when  none  exists  naturally. 
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An  incision  is  now  made  into  the  pedicle  just  above  its  base,  leaving  enough 
tissue  to  make  flaps  which  cmi  be  easily  brought  together  to  cover  the  wound 
area.  There  is  no  danger  of  a  recurrence  of  the  disease  from  leaving  a  portion 
of  the  pedicle  behind  in  this  way. 

The  better  plan  is  to  amputate  from  above  dowTiward.  If  the  bleeding  is 
excessive,  vessels  may  be  clamped,  or,  better  still,  the  wound  surfaces  may  be  im- 
mediately drawn  together  by  deep  silkworm-gut  sutures,  closing  the  upj^er 
portion  of  the  wound  and  stopping  the  flow.  The  amputation  is  then  continued 
on  down,  more  sutures  are  applied,  and  so  on  until  the  whole  mass  is  removed, 
and  the  wound  completely  closed. 

AVhere  the  clitoris  is  removed  it  will  usually  be  necessary  to  ligate  a  few 
large  blood  vessels,  particularly  those  on  the  dorsum,  with  fine  catgut.  AVhen 
clitoris  and  labia  minora  are  removed  together,  the  wound  presents  the  appear- 
ance of  an  inverted  Y  (X) ;  an  inverted  \'-shai)ed  wound  (A)  is  left  after  remov- 
ing both  labia  minora. 

In  the  case  figured  (page  182)  I  adopted  a  slightly  different  procedure  by 
pulling  out  the  mass  to  form  a  pedicle,  whose  upper  part  was  transfixed  by  three 
stout  silk  sutures,  one  below  the  other,  and  the  corresponding  part  of  the  tumor 
severed  from  above  downward,  leaving  a  slightly  cupped  raw  surface.  The 
three  sutures  were  then  tied,  firmly  enough  to  serve  the  double  purpose  of 
approximating  the  opposite  edges  of  the  incision,  and  controlling  the  hemor- 
rhage. By  a  succession  of  similar  steps,  first  introducing  the  sutures,  then  sev- 
ering that  part  of  the  pedicle  overlying  them  and  then  tying  the  sutures  at  once, 
the  large  tumor  was  quickly  removed  with  trifling  hemorrhage. 

Sarcoma. — One  instance  of  this  rare  disease  has  come  under  my  notice.  The 
patient,  a  Pole,  twenty-six  years  old,  came  to  my  service  in  the  dispensary  of 
the  Johns  Hopkins  Hospital,  com[)laining  of  constant  pain  in  the  genitals,  in- 
creased by  coitus. 

A  tumor,  4|  by  2^  centimeters  (2  by  1  inches)  in  size,  was  found  over- 
lying the  descending  pubic  ramus  in  the  position  of  the  left  crus  of  the  cli- 
toris. It  was  pointed  at  both  ends,  above  and  below,  hard,  movable  on  its 
biise,  and  slightly  lobulated. 

A  wide  incision  should  always  be  made ;  in  this  case  the  mass  was  removed 
by  Dr.  H.  Robb,  under  cocain  anesthesia,  by  an  incision  in  its  long  axis,  split- 
ting a  fibrous  capsule  in  which  it  lay.  Excessive  venous  oozing  followed  the 
enucleation,  and  was  controlled  with  difliculty  by  pressure  and  the  application 
of  tannin. 

She  was  discharged  from  the  hospital  in  a  week  with  a  small  linear,  non- 
suppurating  wound,  and  has  not  l)een  heard  of  since. 

After  hardening  in  Miillers  fluid,  sections  were  made  showing  two  kinds  of 
tissues,  cells  in  groups  or  long  rows,  with  a  homogeneous  substance  between 
them.  In  some  portions  instead  of  cell  groups  there  were  single  cells  with  long, 
irregular  processes,  communicating  with  each  other,  imbedded  in  the  iiomogene- 
ous  material  filling  the  interspaces.  The  cells  in  groups  and  rows  were  gener- 
ally spindle-shaped,  with  long  nuclei,  some  of  which  resembled  closely  non- 
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striated  muscular  fibers.  All  the  cell  groups  and  bands  communicated  so  as  to 
make  the  homogeneous  material  appear  as  islets  between  them. 

In  some  portions  of  the  tumor  the  cell  groups  made  up  the  greater  parts  of 
the  tissue ;  but  every  gradation  existed  between  the  groups  and  the  single  cells. 
In  other  places  the  intercellular  substance  predominated,  and  there  were  only 
scattered  nuclei  in  the  homogeneous  material,  with  but  little  cell  substance  around 
them.  In  sections  made  afler  freezing,  the  homogeneous  material  swelled  up 
and  became  transparent  on  the  addition  of  acetic  acid  ;  in  the  hardened  sections, 
it  was  in  places  slightly  granular,  and  stained  faintly  with  eosin. 

Blood  vessels  were  few,  and  were  always  found  in  the  homogeneous  material 
into  which  their  walls  gradually  passed. 

In  sections  stained  with  picro-carmine,  the  long  bundles  of  cells  where  the 
nuclei  were  longest  stained  bright  yellow,  like  umscle  fibers.  Nothing  like  this 
could  be  discovered  in  other  parts. 

The  examination  thus  showed  that  the  tumor  was  a  sarcoma  whose  homo- 
geneous intercellular  substance  was  formed  by  a  myxoid  degeneration  of  the 
tissue ;  it  was  therefore  a  myxosarcoma. 

Carcinoma. — Cancerous  disease  of  the  clitoris  is  rare.  Two  cases  only  have 
come  into  my  hands  for  treatment.  The  first  was  a  married  woman,  E.  McD., 
No.  179,  fifty  years  old,  who  had  had  three  children,  the  last  twenty-three  years 
back. 

She  had  ceased  to  menstruate  four  years  previously,  and  since  that  time  had 
suffered  from  severe  itching  of  the  external  genitals,  for  which  she  had  received 
local  treatment  without  relief. 

Two  months  before,  she  had  noticed  a  spot  of  what  she  took  to  be  proud 
flesh  in  the  cleft  of  the  vulva  anteriorly ;  this  grew  rapidly  until  it  reached  the 
size  of  the  end  of  the  thumb.    It  was  not  painful. 

I  found  on  the  dorsum  of  the  clitoris  an  enlarged  hard  area,  1  by  8  centi- 
meters in  diameter,  and  its  surface  pouting,  sharply  defined,  granular,  warty, 
hard,  and  yellowish,  and  slightly  reddened,  not  adherent  to  structures  beneath. 
To  the  right  of  the  glans  was  a  small  patch  similar  to  the  first,  3  millimeters 
in  diameter.  The  labia  minora  were  contracted  down  to  short,  thick  rudi- 
mentar}'  folds.  These,  together  with  the  white  patches,  bore  evidence  to  the 
clianges  induced  by  pruritus  and  sc*ratc*hing. 

She  was  operated  upon  April  22, 1800.  The  whole  body  of  the  clitoris  down 
to  the  crura,  with  both  labia  minora,  were  excised,  making  a  wound  the  shape 
of  an  arrow  head,  whose  edges  were  approximated  by  sutures  passed  transversely. 

Twelve  days  later  a  recurrent  nodule  was  found  in  the  left  labium  inajus, 
about  1  centimeter  from  the  scar.  The  whole  upper  portion  of  the  scar  and 
the  adjacent  tissue  were  excised  down  to  the  symphysis  pubis  and  closed  with 
six  silkworm-gut  sutures.  The  wound  healed,  and  there  was  no  recurrence  at  a 
later  date. 

Tlie  second  case-(C.  L.,  No.  2405,  December  23, 1893)  was  thirty-eight  years 
old,  the  mother  of  four  children,  the  youngest  seven  years  old  ;  her  mother  died 
of  cancer  of  the  lip. 
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For  eight  years  she  had  noticed  a  i^ddened  area  gradually  extending  hetween 
the  labia  anteriorly,  and  for  six  months  pa^^^t  growing  rapidly.    She  had  no  pain 
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THE  LtrT  Labji  m  Majih. 
The  <iotte4  line  indicata<  the  am  a  fsi'iHed.    Dec*  2^^ 

in  it  until  witliin  a  few  day^;  there  was  a  mnctnd  diecharge  from  the  surface  of 
the  tumor. 
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I  found  tipon  exaniiiiatiori  a  large  nme-red  glmm  clitoritS^,  protruding  ante- 
riorly lietween  the  labia  niajoraj  3  centimeters  i  li  inch)  long  hj  S%3  centimeters 
m  ineli  t  in  breadth,  ovoid  in  furni,  sli^litl}^  indented  on  it^  under  mirfat-e*  On 
the  convex  Burfat*e  to  tlie  right  there  wm  a  pit  1'2  centimeter  deep  by  I  H  centi- 
meter long^  and  on  the  right  dorsum  of  the  corona  an  irregular  tongue  of  un- 
affected tiBsne  1*2  <  erjti- 
tiieter  hy  U'B  to  0^8  ecu- 
timeler  broad.  Theii? 
was  an  area  of  infiltra- 
tion of  the  mucous  ^nur- 
fm*e  of  the  left  labium 
majug,  1  ljy  8  centime- 
ten*,  where  it  lay  in  eon- 
tact  vntb  the  dit*eii8ed 
glang  (:^e  Fig,  U7j- 

ikith  labia  majora 
were  deeply  pigmented 
from  jseratchiug,  and  the 
labia  minora  were  with- 
ereti^  inssiguiticajit  struc- 
tures from  old-standing 
pniritu!*. 

The  disease  was  ex- 
tirpated by  an  oval  ex- 
eigion  12  by  8  centime- 
ters i5  by  Si  iiiche*?)^ 
extending  from  the  nions 
veneris  ti»  the  urethra, 

XumemoB  actively 
Ideeding  Teeeels  were 
clampe^l,  and  six  of  them 
were  Hgated*  The  wound 
was  f liised  Ijy  bringing 
the  edg(^  of  the  ineiKic^n 

together  from  side  to  side  by  intorrtipted  sutnreB.  Primary  union  was  secured^ 
and  the  etit^'hes  removetl  on  the  seventh  day. 

Tlie  pathological  exaniination  showed  that  the  epeeiraen  consisted  of  the 
cKt^jri?^  with  the  surrounding  skin  and  nmcous  membrane.  The  elitoris  was 
converted  into  a  ma^s  '2^  fiv  2  centimeters,  in  wliosc^  center  was  an  ulcerated 
cavity  I  centimeter  deep,  with  necrotic  grayish  edges;  the  remainder  of  the 
maws  was  firm,  nf  a  grayish-pink  color,  and  circums<*rilted  in  its  growth. 

Micrcjscopically  the  tumor  was  made  up  principally  of  squamous  epithelial 
celK  in  part  arrangeil  in  nests,  some  of  them  fonning  the  typical  pearly  bodies, 
afid  in  part  grottnng  free  in  tissue.  The  stroma  was  tibrous  tish^ue  and  existed 
only  in  small  quantities.    Everywhere  there  were  numbers  of  lymphoid  cells. 


Flo,  118, — l-to»t-Kit  «*r  TifK  VViiEMi  w  u'E  or  EtrisioN  nr  the  C'u- 

Tlie  vtmxtUr  nrctt  m  tlie  detiper  part  nf  tlie  witund  i*  POtttroUed  by 
tftc  mat  trusts  s«uiuri^ 
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The  edges  of  the  ulcerated  cavity  were  necrotic,  showring  little  iDflaiumatorj 
reaction.  Great  nmiiber^  of  nerve  fibers  were  found  ererywhere.  The  epithe- 
lial growth  wm  completely  eireunwriheci  by  fibroid  tissue  and  Beenied  to  liave 

Beyond  tlie  growth  wafi  the 


no  tendency  to  invade  the  Burrounding  tissues. 


Fro*  lir+. — Ovoiw  Flixtiatinu  Cvst  tfF  the  t*Lit*iBia. 

The  prepuce  crK^iroles*  the  fonvexity  of  the  tumor,  <>xt^iidiujf  fr^iiu  imp  Intuurn  minua  tc^  t  ha  other,  forming^ 
ji  i^huLlow  mckLi3-Hhiii»e<.i  fold.  The  doi^ial  vmm  arc  liliuwti  above.  A  Utttu  Itjutloular  vu^rkiul  cyst  wx  tlio 
hiLse  of  the  left  UbiuMi  fiiiriUB.   Ujwr*  Junt;  'iU  I ttl*7. 
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normal  mucous  membrane,  and  beneath  it  the  fat  and  fibrous  tissue.  The  exami- 
nation showed  that  the  tumor  was  an  epithelioma  of  the  clitoris. 

Cyit  of  the  Clitoris. — I  had  occasion  to  remove  (June  21,  1897)  a  large  cystic 
clitoris,  shown  in  Fig.  119.  The  following  is  the  report  of  the  pathological 
examination : 

Mrs.  S.  C.  (Path.  No.  1795).  Tlie  fluid  is  thick,  sebaceous-like,  and  of  a 
light  brownish-yellow  color.  Microscopically  it  is  found  to  contain  numerous 
cholesterin  and  other  irregular  crystals.  It  also  contains  granular  epithelial 
cells.  On  histological  examination  the  outer  surface  of  the  cyst  is  seen  to  be 
covered  by  squamous  epithelium ;  the  walls  are  composed  of  wavy  connective- 
tissue  cells  running  mostly  parallel  to  the  surface.  Near  both  the  outer  and 
inner  surfaces  are  localized  areas  of  small  round-cell  and  polymorphonuclear 
infiltration.  In  one  or  two  sections  sebaceous  glands  can  be  seen.  The  inner 
surface  of  the  cyst  shows  considerable  variation  in  its  epithelial  lining,  some 
portions  being  covered  by  three  or  four  layers  of  squamous  epithelium,  the  deep- 
est layer  of  which  is  cuboidal,  and  others  by  one  layer  of  cuboidal  cells.  In 
some  portions  where  the  epithelium  is  one  layer  in  thickness  the  cells  are 
colnnmar.    The  cyst  has  evidently  arisen  from  the  clitoris. 

VULVO-VAGINAL  GLANDS. 

Cyit  of  the  Yulvo-yaginal  Oland. — Two  kinds  of  cysts  of  the  vulvo- vaginal 
gland  are  met  with — simple  and  suppurating.  Both  forms  are  among  the  com- 
monest of  the  vulvar  diseases,  while  other  affections  of  these  glands  are  ex- 
tremely rare. 

The  simple  cyst  is  the  result  of  an  inflammatory  occlusion  of  the  duct 
of  the  glands,  followed  by  a  retention  of  the  secretions  and  the  formation  of  a 
tumor  varying  in  size  from  that  of  a  bean  to  that  of  a  hen's  egg.  Inflammatory 
cysts  are  oftenest  due  to  gonorrheal  infection,  and  the  tendency  just  now  is  to 
attribute  all  of  these  cases  to  this  source. 

I  have  known  instances,  however,  of  small  cystic  accumulations  in  which 
gonorrhea  was  probably  not  present.  One  of  my  patients  for  some  time  com- 
plained of  a  pruritus  for  which  she  had  had  much  treatment  without  benefit, 
after  which  the  cyst  developed. 

I  have  seen  but  one  case  in  which  both  sides  were  involved. 

The  enlarged  gland  forms  a  projection  more  or  less  marked,  according  to  its 
size,  to  the  right  or  left  of  the  outlet,  in  a  position  corresponding  to  that  of  the 
gland.  The  observer  inspecting  the  tumor  from  the  front  is  most  struck  by  the 
marked  deviation  of  the  cleft  of  the  vulva  forming  a  curved  line  directed  toward 
the  sound  side.  The  small  cysts  are  located  low  down  in  the  labium,  in  the 
position  of  the  gland ;  but  as  they  become  larger  they  extend  upward  in  the 
direction  of  least  resistance,  and  more  especially  inward  toward  the  mucous  sur- 
face of  the  labium,  where  they  become  quite  superficial ;  their  mucous  surface 
appears  smooth  and  shining,  and  sometimes  almost  transparent.  The  fluid  con- 
tained in  the  cysts  is  clear,  yellowish  or  turbid,  and  generally  of  a  gelatinous 
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consistence.  The  symptoms  in  the  smaller  cysts  are  negative,  and  for  this  reason 
they  are  frequently  overlooked  even  by  a  specialist. 

Not  infrequently  the  contents  of  the  cyst  can  be  squeezed  out  of  the  orifice 
of  the  gland  by  steady  pressure.  It  oozes  out  on  the  reddened  surface  about  its 
orifice  in  crystal-clear  droplets.  In  such  cases  the  formation  of  the  cyst  has  been 
simply  due  to  an  impediment  to  the  outflow  of  the  secretions. 

The  diagnosis  of  such  a  cyst  is  easy  from  its  location,  its  ovoid  fonn,  and  the 
manifest  fluctuation. 

The  symptoms  created  by  the  larger  cysts  are  tension,  dragging,  soreness, 
and  obstruction  to  coitus. 

The  treatment  is  either  by  free  incision  into  the  lower  portion,  evacu- 
ating its  contents,  followed  by  an  application  of  nitrate  of  silver  solution  and  a 
pack  in  the  cavity,  or  by  total  extirpation. 

Incision  and  pack  are  simpler,  but  do  not  invariably  effect  a  cure.  For  this 
purpose  an  anjesthetic  need  not  be  given  as  a  rule.  The  vulva  is  shaved,  and 
both  vulva  and  vagina  cleansed,  and  the  tumor  grasped  and  pressed  forward 
from  behind  with  the  thumb  and  second  finger  reaching  down  from  above 
and  making  it  tense.  A  10  per  cent  solution  of  cocain  is  applied  for  ten 
minutes. 

A  narrow,  sharp-pointed  knife  is  then  quickly  plunged  through  the  skin  sur- 
faces into  the  cyst,  which  is  slit  up  for  3  or  4  centimetres  (an  inch  or  more),  aa 
it  is  in  the  act  of  collapsing.  The  bleeding  is  never  more  than  moderate.  The 
inner  surface  of  the  collapsed  cyst  is  now  painted  wath  a  10  or  20  per  cent  solu- 
tion of  nitrate  of  silver,  and  packed  with  a  long,  thin  strip  of  iodoform  gauze. 
It  is  well  to  leave  the  gauze  in  until  it  is  bathed  in  abundant  suppuration,  when 
it  may  be  drawn  out  and  a  fresh  piece  laid  within  to  keep  the  opening  from 
closing  until  it  is  tilled  with  granulations. 

In  making  a  complete  extirpation  of  the  gland  three  impor- 
tant difticulties  must  be  overcome :  First,  to  sever  the  close  attachments  to  the 
deep  cellular  tissue  under  the  pubic  ramus ;  second,  to  control  the  free  hemor- 
rhage in  the  deeper  parts ;  and  third,  to  avoid  perforating  the  tliin  septum  on 
the  mucous  surface. 

The  enucleation  is  hest  conducted  under  a  continuous  irrigation.  An  incision 
is  made  through  the  skin  surface  of  the  labiun\  over  the  whole  length  of  the  cyst 
down  to  its  wall ;  with  pressure  on  each  side  the  incision  is  retracted,  exposing 
the  cyst,  which  is  rapidly  dissected  free  on  all  sides.  The  dissection  must  be 
slowly  and  carefully  made  on  its  inner  side,  to  avoid  cutting  through  the  thin 
mucous  surface. 

It  is  best  not  to  rupture  the  cyst  in  enucleation,  so  as  to  prevent  the  escape 
of  its  contents  over  the  wound,  as  well  as  to  avoid  the  difficulty  of  finding  and 
removing  all  parts  of  the  collapsed  cyst  walls.  After  the  more  exposed  part  has 
been  freed,  the  cyst  must  be  gently  drawn  to  one  side  and  then  to  the  other  with 
the  fingers,  while  the  posterior  surface  is  freed.  The  cyst  must  not  be  grasped 
with  forceps  for  fear  of  rupturing  it. 

The  hemorrhage  from  numerous  small  vessels  is  controlled  by  the  stream  of 
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irater  constantly  running  over  tiie  field.  When  the  vulvo- vaginal  duet  is  cnt 
the  contents  of  tlie  tiinjor  often  l>egin  to  exude  by  tlie  fine  orifiee. 

Tlje  retnoral  of  tlie  cyst  leaves  a  deep  hieeding  cavity  in  the  khiniu.  All 
j^mBtently  bleeding  vew^^eb  are  caught  and  tied  with  fine  catgut.  Neglect  of 
this  precaution  will  result  in  the  fonnation  of  a  blood  tumor  of  consiilerahle 


&im ;  I  have  seen  one  such  hematoma  containing  90  cubic  centimeters  (3  ounces) 
of  blcHx],  and  tlie  overHow  into  the  patient's  l?ed  was  estimated  at  a  Jiter  more. 
The  pulse,  which  wa^  normal,  went  up  to  15*>,    A  profunnd  anemia  resulted- 

After  cheeking  the  Ideeding,  interruptetl  silkwdrni-gnt  or  silk  ftutures  are 
passed  on  tlie  Bkin  surface,  the  hmp  of  each  eiiture  reaching  to  the  bottom  of 
the  wound  and  bringing  the  mirfaces  together,  leaving  no  pockets  for  the  ae* 
cuninlation  of  blood.  The  uftual  dry  dre*^i^ing  is  platted  on  the  surface,  and  the 
mitnre^  removed  hi  a  week. 

Abflceu  of  the  Vulvo-vaginal  Gland, — The  vulvo-vaginal  glands  are  es^petnally 
lifthle  to  becouje  the  .^eat  of  ahHc"e8se«i  ftjnuing  dii^tinct  tuuione,  in  the  lower  part 
of  one  or  the  other  labium,  encroacldng  upfui  the  vaginal  outlet.  These  ab- 
(H'eB*7«js  have  the  mnie  toiMigraphical  relatiuns  the  simple  cysts  just  des<^ribed- 
The  overling  skin  may  appear  normal  or  dark  red,  and  injected  in  color. 
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Thej  generally  occur  early,  in  tlie  i>eriod  of  sexual  ax*tivity,  aiid  are  found  most 
frequently  a  result  of  gonorrheal  vulvitis  or  ^-a^nitis,  and  heuee  aujoug  the 
class  of  wuinen  niij^t  liahle  to  impure  foutai^trt.  Ilu*^aierj  Yelpeau,  and  (TUeria 
thought  that  the  alisceas  wm  often  the  result  of  the  supervention  of  an  inllani- 
luation  in  a  cyst. 

The  youngcBt  imtieot  T  Itave  tre-ated  was  sixteen  years  oW,  and  the  oldest 
thirty-eight  I  it  Ib  uncommon  to  find  one  over  thirty,  Velpeau  dtes  a  case  of 
forty -five.    I  do  not  believe  that  sexual  trauma  is  a  provocative  causej  although 


FlO.  121. —  Abj*KEI«i4  liF  LkkT  VL'LVO-VAnlSiAL  (4r.ANIl. 

The  distentioii  i»  m  ibo  tlirectmii  of  Ica^t  ret^ii!!tuu(;(\  out  £rom  the  left  pubic  nwtJUft,  purtly  covering  the 
vtigmnt  OQtlift, 


numeroufl  caaes  in  tlie  newly  marrietl  have  1>een  citetl  to  bear  out  this  theory* 
Tlie  facts  to  my  mint]  rather  tend  to  sliow  how  many  men  entGr  into  the  married 
state  with  an  uncured  gonorrhea.  Only  aliout  Eleven  i)er  cent  of  these  cases 
have  been  noted  in  parous  women.  Mj  own  cases  show  a  inurh  larger  per- 
centage.  One  woninn  had  home  four  cliildren,  the  last  one  only  four  months 
l>efore  the  disease  had  developed. 

The  onset  of  the  disease  is  acute,  accompanied  with  throhhing  pain,  great 
local  discomfort,  and  an  irritated  feeling  about  the  genitals,  swelling,  and  often 
edema,  and  a  sense  of  weight  in  standing.  Locomotion  is  piunf  uh   The  pain  radi- 
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ates  down  the  thigh,  and  there  is  often  inability  to  sit  down  without  increasing 
the  pain,  together  with  a  sense  of  pressure  in  the  rectum.  The  gait  is  slow  and 
straddling  and  the  body  bent  forward.    There  are  often  chills  and  fever. 

The  general  condition  of  the  patient  is  one  of  extreme  malaise.  Oftentimes 
there  is  a  history  of  leucorrhea,  offensive  or  irritating,  with  paniful  mictu- 
rition. 

One  of  my  cases  had  an  ulcer  1  centimeter  in  diameter  at  the  fourchette  and 
another  in  the  inferior  wall  of  the  urethra,  near  its  internal  orifice,  6  millimeters 
by  10  millimeters  in  diameter.  In  this  case  the  pus  removed  from  the  left  vulvo- 
vaginal gland  contained  numerous  typical  colonies  of  gonococci  within  the  cells. 
In  most  cases,  however,  the  microscopic  examination  of  cover  slips  has  proved 
entirely  negative. 

The  affection  usually  reaches  its  height  in  a  few  days ;  it  may,  however,  be 
several  weeks  in  developing ;  it  tends  toward  spontaneous  recovery  by  rupture 
on  the  mucous  surface  of  the  labium,  discharging  from  15  to  100  cubic  centi- 
meters to  3  ounces)  of  blood,  grumous  pus,  or  pure  yellow  pus.  The  exit 
may  be  by  one  or  several  small  openings,  which  tend  to  close  rapidly.  But  the 
disease  is  prone  to  relapse  ("  relapsing  abscess in  such  cases.  I  have  had  a 
patient  who  presented  a  history  of  repeated  suppurations  extending  over  many 
months.  Other  rare  cases  give  a  history  of  alternation  (alternating  abscesses)  of 
the  affection  from  one  side  to  the  other.  Abscesses  of  the  vulvo-vaginal  gland 
is  especially  liable  to  recur,  because  the  ultimate  ducts  become  infected,  and  so 
the  suppurative  process  may  go  on  indefinitely,  until  the  entire  gland  is  either 
destroyed  or  removed  by  operation. 

Occasionally  there  is  no  enlargement  of  the  gland  visible  on  inspection.  In 
spite  of  the  fact  that  there  is  no  evident  tumor,  there  may  be  a  more  or  less 
constant  escape  of  pus,  serving  to  keep  up  an  infection  of  the  rest  of  the  genital 
tract. 

The  diagnosis,  as  a  rule,  is  easily  made  upon  associating  the  symptoms  de- 
scribed with  the  discovery  of  a  painful  fluctuating  tumor  in  the  lower  part  of 
one  of  the  labia.  The  cases  most  liable  to  cause  a  mistake  in  diagnosis  are  those 
in  which  the  pus  sac  has  thick  walls  and  feels  like  a  small,  hard  body,  the  size 
of  a  bean,  deep  in  the  labium,  without  fluctuation.  I  have  seen  several  of  these 
cases  in  which  no  diagnosis  was  made  until  the  pus  was  let  out.  In  one  case 
even  the  little  nodule  was  thought  to  be  malignant. 

A  simple  abscess  must  not  be  confounded  with  stercoro-vulvar  abscess,  due 
to  a  rectal  fistula  extending  forward  and  discharging  through  a  labium.  I  had 
one  such  case  treated  by  one  of  my  assistants  in  which  the  rectal  communication 
was  not  recognized  until  the  abscess  was  opened.  This  disease  ought  to  be 
diagnosed  beforehand  by  the  brawny  induration,  extending  back  on  to  the 
perineum,  and  by  the  fistulous  orifice  which  can  be  felt  just  inside  the  sphincter. 
The  history  also  often  shows  that  the  distress  was  first  felt  in  the  rectum. 

The  proper  treatment  of  abscess  of  the  vulvo-vaginal  gland  is  by 
free  incision  and  packing.  After  suitably  closing,  shaving,  and  cleansing  the 
parts,  the  abscess  is  made  tense  by  pressure  from  behind  on  both  sides,  when  it 
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is  freely  opened  from  below  up.  The  incision  is  begun  low  down  to  give  good 
drainage  in  the  most  dependent  position. 

After  evacuation  the  lips  of  the  incision  are  separated,  the  sac  wiped  clean, 
and  its  whole  inner  surface  touched  with  pure  carbolic  acid  on  absorbent  cotton. 
The  incision  must  be  kept  from  closing  until  the  cavity  is  obliterated ;  to  do 
this,  the  cavity  is  loosely  packed  with  a  thin  strip  of  iodoform  gauze,  which 
should  be  replaced  every  two  or  three  days.  It  will  be  noticed  that  it  shrinks 
with  surprising  rapidity,  holding  less  gauze  each  time  the  pack  is  removed. 
After  healing,  the  fine  linear  cicatrix  will  be  found  with  difficulty.  Sutures  and 
Ugatures  need  not  be  used. 

I  object  to  making  an  incision  on  the  mucous  surface,  unless  the  abscess  is  at 
the  point  of  rupturing  there,  on  account  of  the  possibility  of  a  tender  cicatrix  at 
this  point.  AVhen  the  incision  is  made  here,  the  anesthetic  action  of  a  twenty 
per  cent  solution  of  cocain  or  ethyl  chloride  will  suffice  to  blunt  the  sensibility. 

In  more  than  one  instance  I  have  known  an  abscess  to  rupture  spontaneously 
on  the  night  before  the  time  fixed  for  operation.  The  opening  thus  made  by  na- 
ture in  each  of  these  cases  was  badly  placed  for  the  drainage,  and  too  small  to 
allow  a  pack  to  be  inserted.  It  was  therefore  necessary  to  make  it  larger  by 
incising  it  downward. 

Where  the  abscess  consists  of  a  small  indurated  mass  with  a  little  pus  in  the 
center,  the  better  mode  of  treatment  is  by  complete  extirpation  of  the  gland,  if 
possible  without  opening  it.  In  one  of  these  cases  in  my  clinic  it  could  only  be 
extirpated  piecemeal,  on  account  of  the  hard,  hifiltrated  surrounding  tissue.  The 
treatment  of  the  cavity  thus  made  is  to  close  it  completely,  as  described  in  the 
case  of  cyst. 

After  the  incision,  evacuation,  and  packing,  the  woman  must  lie  abed  for  sev- 
eral days  or  a  week  or  more.  She  may  go  about  as  soon  as  she  has  recovered 
sufficient  strength,  and  the  act  of  walking  is  not  painful. 

Adeno-carcinoma. — I  report  here  in  full  a  case  of  adeno-carcinoma  of  the 
vulvo-vaginal  gland  upon  which  I  opemted  in  December,  1891.  (R.  S.,  No. 
118(5,  December  18,  1891.) 

The  writings  of  Gottschalk,  of  Berlin,  Werth,  of  Kiel,  and  Koppe,  of  Mos- 
cow, have  thro\vn  a  new  light  upon  cysts  of  the  u])per  portion  of  the  labia 
majora,  which  can  no  longer  be  looked  upon  as  connected  with  the  vulvo-vagi- 
nal gland.  It  has  been  shown  that  adenoid  elements  can  occur  in  this  region 
probably  due  to  the  misplacement  of  epithelial  elements  in  early  embryonic  life; 
it  is  possible  that  the  following  (»ase  belongs  to  this  group : 

My  patient  was  an  American,  fifty-five  years  old.  She  had  had  ten  children 
and  one  miscarriage.  The  family  history  was  negative.  The  menses  had  ceased 
seven  months  before  she  entered  the  hospital. 

At  Christmas  time,  1890,  she  noticed  a  swelling  in  the  left  labium  ma  jus, 
which  grew  slowly  for  six  months,  and  then  for  two  months  it  grew  rapidly. 
She  had  no  pain,  other  than  a  dragging  sensation. 

Dr.  11.  Robb  examined  her  upon  entering  the  Johns  Hopkins  Hospital  dur- 
ing my  absence  in  the  summer  of  1891,  and  found  a  hemispherical  enlargement 
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in  the  left  labiuin  niajus,  irreifiilar  and  lobulatedj  as  big  m  an  orange,  dark  red 
on  its  surface,  and  riuetuatitig.  It  appcartid  to  liave  bands  of  tisjaiie  nmniiig 
around  it,  atnl  in  two  places  the  wall  was  tliickened.  There  was  well-marked 
renoiis  congestion  of  iU  surface. 

Under  tlie  inipre^^i^ion  that  the  contents  were  pnrulentj  it  was  incised^  and  a 
Targe  quantity  of  whitish  an<l  piiikisli  cheesy  blnoti-fitained  dchrh  esK^apeil  witli 
clotii.  The  cvfit  wall  wa8  lined  with  sittnlar  debris  and  ehreils  of  eoiinertive 
tissue.  It  wa6  evident  that  the  sac  could  not  lie  enncleateil  without  gi'eat  dilK* 
cult%%  and  it  was  therefore  cauterized  and  packed  witli  iodofonii  gauase,  and  an 


Tbi>  j*kiji  1>*  ihiit.  the  jwri-^  eowm*  Htitl  wiJi-ly  PH|iMri4t<3tlH,  luul  a  fcH  h«ir»  art?  ^un  m^jitteFtHl  over  ihe  mT- 
fjKNiL    A  lar^o  vein  eoumia  o%ur  tljy  rijurKt  titiili^r  i^urlacc  tyi'  tiie  tyiiior}  which  L^oiitiuni  a  bloodj  fluid. 


external  dressing  Hi>plied,  After  eighteen  days  pure  carlK>lic  acid  was  applied 
to  the  cavity,  wliich  showed  no  tendency  to  cl(*se*  After  twenty -four  days  in  til- 
t rat  ion  and  thicken  iug  were  8till  iioticcahle,  but  not  m  marked  m  at  iiri*t,  A 
little  whitish  exudate  wag  isqueezed  out 

8he  went  home  to  return  in  ftmr  niiinths,  when  I  found  a  prominent  tumor 
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4  centimeters  (1^  inch)  in  diameter  occupying  the  left  labium.  It  was  encircled 
by  an  injected  edematous  area  with  two  openings  in  it  having  dusky  blue  mar- 
gins and  discharging  sanious  fluid.  From  a  third  opening  corresponding  to  the 
incision  made  in  August  projected  a  necrotic  mass  as  big  as  the  end  of  the  thumb, 
which  discharged  about  60  cubic  centimeters  (2  ounces)  of  necrotic  and  bloody 
material  upon  being  squeezed. 

A  microscopical  examination  of  this  material  showed  it  to  be  made  up  of 
abundant  epithelial  cells  and  small  blood  vessels.  A  mucous  follicle  was  found 
with  marked  granular  fatty  degeneration. 

The  whole  left  labium  was  excised,  the  incision,  14  centimeters  (5^  inches) 
long,  beginning  2  centimeters  (1  inch)  above  the  symphysis  and  extending  down 
to  the  posterior  commissure.  The  wound  thus  made  was  at  its  widest  above,  4 
centimeters  inch),  and  narrowest  below,  2  to  3  centimeters  to  1^  inch). 
The  edges  of  the  wound  were  brought  together  from  side  to  side  by  tliirteen 
interrupted  silkworm-gut  sutures  and  thirteen  catgut  sutures  between. 

The  tumor  was  hardened  and  examined  in  the  pathological  laboratory  and 
found  to  be  a  typical  adeno-carcinoma. 

The  following  case  (M.  T.,  No.  3896,  operation  October  12,  1895),  a  tumor 
of  the  left  labium  majus,  is  interesting  because,  as  there  was  no  evidence  of  in- 
volvement of  adjacent  glands  or  tissues,  the  clinical  history  pointed  strongly  to 
ulceration  of  a  cystic  Bartholin's  gland. 

The  ulcerated  area  suggested  a  malignant  tumor,  but  was  not  diagnostic  ;  the 
gland  and  a  wide  area  of  tissue  were  excised. 

Patient  first  noticed  a  slight,  hard,  nodular,  painless  swelling  in  the  left  labium 
in  the  spring  of  1894.  This  gradually  enlarged  until,  about  six  months  before  she 
was  seen,  it  took  on  a  more  rapid  growth  reaching  the  size  of  a  small  lemon,  and 
for  three  months  it  was  ulcerated  slightly.  She  had  a  sharp  pain  and  a  burning 
sensation  throughout  the  enlargement,  and  the  whole  mass  at  times  became  sore, 
the  tenderness  extending  to  her  thighs.  The  ulcerated  surface  bled  considerably 
at  times,  causing  some  relief  from  pain. 

Examination  . — The  vaginal  outlet  is  occluded  by  a  large  tumor  of  the  left 
labium  majus.  The  tumor  is  reddened,  fluctuating,  and  on  its  vaginal  surface 
presents  an  ulcerated  area  from  which  blood  oozes.  The  tumor  is  well  circum- 
scribed in  the  area  occupied  by  the  vulvo-vaginal  gland  and  does  not  infiltrate 
the  surrounding  tissues.    No  enlargement  of  the  inguinal  glands  on  either  side. 

The  cystic  gland  was  excised  with  a  wide  area  of  skin  around  it ;  the  tumor 
was  lifted  well  out  of  its  bed  and  an  abundance  of  underlying  tissue  removed 
with  it.  All  bleeding  points  were  caught  separately  and  ligated  with  catgut, 
and  the  wound  closed  with  interrupted  catgut  sutures. 

Pathological  Report. — My x o-tibro-sarcom a  of  the  Labium 
Ma  j us. — The  tumor  is  globular,  5*5  centimeters  in  diameter,  and  for  the  most 
part  smooth  ;  the  skin  surface  is  an  irregular  elevation  3  by  2*5  by  1  centimeters, 
presenting  a  rough,  eaten -out  appearance,  with  a  deep  excavation  in  the  center. 
With  the  exception  of  this  nodule,  the  tumor  is  surrounded  by  a  capsule ;  its 
central  portion  consists  of  a  tibrillated,  semi -gelatinous  tissue,  having  bands  of 


AFFECTlONiS  OF  THE  VULVAR  MUCOSA. 


UIT 


denser  Hmue  extending  mrom  it  and  partly  around  the  peripliery.  The  nodule 
on  the  surface  conskts  of  tumor  nuhstanee  which  has  broken  through  the  cup- 
fiule.  Micn>seopieally  tlie  tumor  eonBiHts  tif  Ioosq  tihrilhiteil  mei$li-work,  whoge  in- 
terspaces eontAiii  a  fiuh^stance  vvhicli,  with  humatoxyiin  and  eosin,  in  tinged  blue. 
The  cells,  also  tinged  faintly  l)lue,  are  long  and  spindle-shajKjd  or  branched,  with 
elongated  vehicular  nuclei.  Many  hy perch ronmtifi  and  irregidar  budding  nuclei 
are  alsu  pre^nt,  *§cveral  times  larger  than  the  average.  In  the  denser  banda  the 
cell*  are  more  abundant  and  Dceaeionally  arranged  in  whorls.  Cellfi  of  the  lym- 
phoid VHriety  in  condderable  nunihers  are  evenly  *listnbuted  throughout  the  tis- 
Bue.  The  tumor  is  vascnlar  tliroughont,  Wht?re  it  peiietratets  the  capsule  it  is 
more  vascular  and  especially  rich  in  cell  elementn.  The  surface  of  the  elevation 
closely  reseniblew  gnmulation  tissue.  From  this  dei^cription  it  will  Ije  aemi  that 
the  grcFWth  is  a  sarcoma  and  that  it  has  to  a  great  extent  been  kjcalizetl  by  a 
dense  fibrous  ciipsule ;  at  one  point,  however,  it  has  peaetmted  this  and  ex- 
tended to  the  surface. 


AFFECTIONS  OP  THE  VUI^VAtt  ML'COSA. 


Congenital  Cohesiait— Alin*)nnal  adhesions  fietween  the  mucous  surfaces  of 
the  right  and  left  sides,  iui^idc  the  labia  majora  below  and  the  laljia  minoni  above, 
are  not  rare,  altliough  but  seMom  described. 

They  have  been  d esc ri lied  by  Saenger, 
of  Leipzig,  under  the  name  c  o  n  g  1  u  t  i  - 
n  a  t  i  o  1  a  b  i  o  r  u  m  "  i  Centralh,  Gyn.^ 
1891,  NV  50),  and  l)j  Bokai  m  "epithelial 
union  of  the  labia,"  They  are  usually 
found  in  small  children  and  appear  to  be 
either  congenital  or  to  result  from  infltttn- 
mattun,  with  destruction  of  the  epitbclimii, 
followetl  by  adhesion.  Four  cases  of  the 
affection  have  come  under  niy  notice,  the 
youngest  a  little  girl  t%renty  months  old, 
and  the  oldest  one  of  six  years;  the  ditR- 
cnlty  was  first  discovered  by  the  mother  in 
^ch  instance. 

In  the  little  girl  twenty  months  old, 
seen  hi  1890,  figured  in  the  text,  the  laliia 
nmjora  were  well  formerl ;  the  hymen  and 
vaginal  surfaces  were  completely  hithlen 
by  n  thin,  dark  menil>rane  with  fine  lint^s 
npon  it,  radiating  upward  and  outward 
from  a  well-defined  central  vertical  raphe. 
The  only  traces  of  the  labia  minora  were 
the  rudimentary  fnldw  covering  the  clitoris, 
developed.    Just  under  the  glans  was  the  genito*urinary  ojieniiig,  3  millimeters 


A    LiTTJ  ^   k  -  tiU  , 

ThcT*  Is  a  distinct  rhnjilu*  iu  the  niulJle, 
with  ft  lttitii*liU!*^Tit  rtliffhdy  furrowwl  iik'Hi- 
brano  in  lioth  »ikitf8s  whjch  foneeub  llit;  ure- 
thra ind  t  he  hvmm^ 


The  glaus  of  the  clit*iris  was  well 
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Fid,  124. — AftULl  TlXATtON  OF   THE  LaREA. 

Tlie  j^Jime  i'Hf*t'  utUtr  tUvislon  of  the  iimjiii 


in  dian^eter,  the  sole  outlet  for  urine  and  vaginal  seereticms,  A  prote  intro- 
duced througli  the  opening  and  belnnd  thh  menil>rane  ghowed  the  depth  of 
the  anonuduurt  interlabial  septum  to  lie  15  millimeters.    On  put^hing  the  Bcptnm 

fi>rward  the  raphe  ajjpeared  whit«.  The 
vagina  was  5-5  eentiineteris  {2i  ijiehee ( deep. 

1  hxik  upon  tliit^  caKt*  as  jsimply  an  ab- 
uoririally  long  f^mn-liette,  a.s  therti  was  no 
history  of  any  inflamnmtorj  affeetion,  and 
es^peeirtlly  l>ecaii&e  of  the  welKfonncd  raphe, 
which  would  not  have  been  found  on  any 
ad  ven ti tious  membrane.  In  two  other  caee& 
tilt'  memhnine  was  similarly  developed  and 
apjHfared  to  be  congenital 

Treat  m  e  n  t  — The  membrane  was  eut 
down  to  its  base,  ex]K>8ing  a  normal  ui-etlim 
and  Iiytiien.  Tlxe  inei^iit>n  left  a  linear 
V'shaped  wound  on  the  mucosa.  One  sta- 
ture was  retpiired  to  t-ontrol  bleedin|r. 

XiLflammatory  Cohesion  of  the  Mucous 
Sur&cea. — A  httle  ^ir)  of  nix  prci^ented  her- 
self at  the  cHiiie  with  an  oecUitiion  of  tlie 
outlet,  tii'i^t  detected  when  ghe  wag  a  year 
old.  On  inspection,  a  line  of  granular  ero- 
eion  was  found  in  tlie  middle  of  the  vulva  ]x>steriorIy,  and  tlie  labia  were  ex  ten - 
eively  united  on  their  nuieouii  surfaces,  c*oncealing  the  site  of  the  hymen  and 
urethra  and  the  wliole  cHtoris,  but  leaving  a  minute  orifice  just  over  the  site  of 
the  clitorie.  The  vmivar  mucous  Hurfac*e  throughout  its  entire  length  was  ad- 
herent. Under  the  inHneuce  of  chloroform  tlie  mlherent  surfaces  were  stripped 
apart  with  a  probe,  exposing  a  vaginal  orilice  10  by  5  millimeters,  the  urellim^ 
and  the  clitoria.  Lateral  atlhe&ions  of  the  hood  to  the  glans  of  the  clitoris  were 
also  freed.  Bometimes  the  adherent  surf  aces  may  he  separated  by  using  eocain 
instead  of  a  general  anesthetic, 

Fmritus,  or  Vulvitis  Prorif  inoaa,— Pnmtus  is  especially  a  disease  of  the  old, 
and  is  one  of  the  most  distressing  of  all  the  gynecological  affections  not  en* 
dangering  life.  It  consists  in  a  subacute  inilammation  of  some  portion  or  of 
all  the  external  genitals,  involving  the  deeper  layers  of  the  skin  and  the  nerve 
endings ;  it  is  therefore  a  dermato-iieimtis,  I  liavti  ad<ipted  the  terra  vulvitis 
prnriginosa,  suggested  by  Siniger,  of  Leijjzig  (v.  fJe^,  f,  Gehuri^h,^ 
Leipzig,  Oct,  16,  1893),  as  more  c*m*ectly  describing  the  morbid  pnK'ess*  The 
conunon  name  "pruritus''  means  simply  itching"'  and  nothing  more,  and 
merely  describes  a  sy m}>tom  ccimmon  to  many  affections. 

While  the  whole  vulva  may  be  irivolveil,  tlie  disease  is  oftenest  localizetl  in 
the  free  portion  of  the  clitoris  with  its  coverings,  tlie  neighlwrinij  snrfaceS| 
and  the  labia  minora.  With  these  struetureft,  the  whule  inner  surface  of  the 
vulva  may  be  involved,  the  hymen  forming  the  limit  of  its  extension  in- 


.j:i(tj;i  Mifl      ^iT!iT*»^:iritj  WMii^'i  n-U  r-r*. 


DESCRIPTION  OF  PLATE  IIL 

Fia.  1.— Pruritus  vulvae.  The  excoriated  spots  following  scratching  are  seen  as  yel- 
lowish areas.   The  whitish  areas  represent  tlie  fibrous  thickening  of  the  labia. 

Fia.  2. — The  dotted  line  represents  the  area  of  excision  in  the  operative  treatment  of 
pruritus. 

Fio.  3.— Operation  completed — sutures  in  place. 
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ward.  The  sldn  surfaces  of  the  labia  inajora  also  become  mvolved  in  aggra- 
vated cases. 

1  have  seen  the  disease  localized  to  small  areas  about  the  clitoris  and  four- 
chette ;  in  another  case  the  most  marked  alterations  were  in  the  labio-femoral 
folds. 

The  changes  induced  are  a  thickening  due  to  an  inflammation  of  the  connec- 
tiv^e  tissue  in  the  corium.  The  mucous  surfaces  have  a  thick,  dead-white,  with- 
ered appearance.  The  glans  clitoris  often  completely  disappears,  leaving  in  its 
place  beneath  the  thick  white  preputial  folds  a  little  pit.  These  white  surfaces, 
as  well  as  the  labia  on  their  outer  surfaces,  are  streaked  with  fissures  which  are  due 
to  scratching ;  these  are  pink  at  the  bottom  and  generally  arranged  vertically. 

The  real  causes  of  pruritus  are  not  known,  although  a  number  of  provoca- 
tive causes  and  conditions  are  well  recognized. 

In  every  case  of  intractable  pruritus  the  urine  should  be  examined  for  sugar, 
as  some  of  these  cases  are  diabetic  in  origin ;  this  is  due  to  the  fermenta- 
tion of  the  urine,  which  then  acts  as  an  irritant  upon  all  the  tissues  with  which 
it  comes  in  contact. 

A  sero-purulent  discharge  from  a  myomatous  utenis  proved  to  be  the  excit- 
ing cause  in  one  instance:  all  attempts  to  relieve  the  pruritus  failed,  until 
finally  the  patient  was  so  harassed  that  she  consented  to  operation.  The  uterus 
was  extirpated  for  the  myoma  and  the  pruritus  ceased. 

Fissure  in  ano  may  be  accompanied  by  pruritus  of  the  vulva,  which  will 
be  cured  by  the  healing  of  the  fissure. 

An  attempt  has  been  made,  \^4thout  success,  to  demonstrate  a  bacterial  origin. 
The  initial  stages  may  often  be  attributed  to  irritative  vulvar  and  vaginal  secre- 
tions, after  which  the  more  aggravated  form  of  the  disease  develops  from  the 
rejieated  mechanical  insults  in  rubbing  and  scratching  the  parts. 

The  proper  treatment  of  the  severer  cases  of  chronic  pruritus  with  the 
changes  described  is,  as  advised  by  Sanger,  by  excision  of  the  diseased  area.  The 
free  mobility  of  the  external  genitals  and  adjacent  parts  allows  almost  any  defect 
created  by  an  excision  to  be  readily  covered. 

The  following  case  will  serve  as  an  illustration  of  the  operation  where  the 
disease  involves  all  the  external  genitals  except  the  skin  surfaces  of  the  labia 
majora : 

The  patient  was  a  married  woman,  fifty-seven  years  old,  and  a  nullipara ; 
she  had  had  one  miscarriage  twenty -five  years  ago ;  menopause  sixteen  months 
l)efore  operation.  When  younger  she  had  had  a  milky  leucorrhea,  but  this 
harl  ceased  for  several  years.  She  had  suffered  from  itching  in  the  genitals 
for  twenty  years,  at  first  always  connected  with  the  menstrual  period,  begin- 
ning a  day  before  and  lasting  twelve  days ;  for  three  years  past  there  had  l)een 
a  constant  intolerable  itching  and  burning,  with  burning  micturition,  keeping 
her  awake  almost  every  night,  and  nearly  driving  her  insane.  During  this 
period  she  had  noticed  the  formation  of  little  blisters  between  the  labia,  which 
would  break,  leaving  raw  surfaces,  discharging  pus.  These  surfaces  rarely  ap- 
peared to  heal. 


200 


DISEASES  OF  THE  EXTERNAL  GENITALS. 


I  found  tlie  inner  gurfacee  of  the  labia  niajora  covered  with  irregular  white 
patebeii;  of  thii^keTied  epideririig,  more  alnindaiit  al>ove,  extending  from  the  npper 
comuiisfiiire  down  to  the  lower  part  of  the  vaginal  outlet;  below  thk  the  fiurfaee 


¥ui.         Ti  iititri  Lf>tiis  i>r  TKK  Vkptshi  lk, 

Til*?  flul  iJiukUh  iuutiifuiUiiU"<J  UisviiftiMi  »nn  i>uc'nj«"iw  the  entire  vcittibule,  enemnohitiff  on  the  Ltp|H*r  tmx^ 
pin  itf  the  tiNJth™  HnJ  pxtc^nding  uliirhtljk'  iiitn  tht*  antiirior  vuifinul  mK*'t.  Tlit-rt  i*i  no  thiektiimif  or  inttltra- 
tinn  of  rhe  wijart^s,  whidi  hit  raided  uTrKint  two  mnihnt'U'rH  above  tlie  levi?l  of  th^  tliM^emtid  art*ik  Tlie  clitoria 
md  thv  udjiK'vot  purbi  mi  ami  Mwoll(.*n. 

wa*?  covered  with  a  reddish  glasse.  At  the  angle  between  the  inner  nmemis  and 
external  skin  surfaces  of  the  kl)ia — that  ia^  on  the  margin  of  the  dinease— waa 
a  line  of  whitish  scales  with  slightly  elevated  eilges.  A  few  small  Buperticial 
nh'crs  were  8<*attered  over  the  white  area.  The  labia  minora  were  withered 
down  to  ineignilicftnt  rtnlimentary  folds.  The  clitoris  was  completely  cfineealed 
beneath  the  thickened  diseased  tissne,  and  a  little  hole  only  ghowed  where  the 
glans  is  usually  found*  The  hymen  waa  entirely  absent;  the  disea^^e  was  limited 
by  a  line  encircling  the  vaginal  outlet  and  including  the  urethra^  which  was  not 
involved. 


PHUftlTtS,  OK  VtrLVITl'S  FEtRmiNOBA. 
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Tlie  whole  of  thin  iHiieii^tJ  surface  wa»  exdmd  uiider  aiiestlieaia  by  an  0|^ni- 
tion  laeting  thirteen  minuter.  After  a  proloii^d  painetaking  scTiibbing  an 
mckion  was  iimh^  outliinng  tlie  area  to  he  removed,  lK?gifitdng  at  the  comniid^ 
gure  aborc  and  extending  down  on  either  side  along  tl»e  angle  between  the 
mter  and  inner  gurfaces  of  the  labia,  ti>  the  level  of  the  vaginiil  floor.  From 


i 


I  V::  I  u^iAfli  ftUow>  n\  tim:  iKitrrRh 
LilfK;  Tina  nfri.iTi>Ri>  thk  Clitoris, 

VMT1HII;R,  with  tut  AKTEllKttI  l*AttT 
yf  Tilt  t'lirTIIBA. 


FlOb  IfiT.^ — Haw  m  m>  \i  l  •  iife:ATj-:ii  »v  tiik  Hm- 

MO^AL  4*r  TUB  [JlWKAKKI*  AKKA*  ^HOWINO 
FiHIK  CaTOTT  SlTirRKS  US  It  I  Iff  n  TUB  l*tm- 
TEftlQtt  M  Alto  IK  t}V  ri(lt   LkKTUHA  Tit  Tita 


this  point  the  incisions  were  carried  up  to  the  t^aginai  outlet  and  around  it, 
meeting  over  the  urethra. 

The  area  exc'i**ed,  n)iighly  deseriln?ih  resembled  a  gjiearhead  pointing  up- 
ward with  a  deep  noteh  at  its  ha^^e.  The  whole  thickness  of  the  skin  thus 
outlined  was  rapidlj  disi^cted  a  way,  removing  with  it  the  labia  niinoni  an<l  the 

IxMiy  of  the  clitoris.    The  dissection  was  made  from  above  downward  bv  cat<di* 
IC 
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ing  the  apex  above  with  forceps  and  drawing  it  down,  detat'hing  the  flap  with 
rapid  ^trokefi  of  the  knife.  Six  artery  fort*eps  had  to  l>e  applied  to  bleeilinst 
vessels.  The  bleeding  from  the  cut  cnira  of  the  clitoris  was  eurpritiingly  sinall- 
No  vessels  were  tied;  all  the  hemorrhage  wai  controlled  by  so  placing  the 
guture^  approximating  the  edges  of  the  wound  as  to  catch  the  bleeding  vesftels 
in  the  IrM>p  and  tlieii  tying  the  Butiircs  tight. 

The  outer  surfaces  of  the  labia  were  now  drawn  together  aliove,  and  in  as 
far  as  t!ie  vaginal  outlet  on  ea<*h  side 

below,  with  silkworni-gut  sutures  about  '  ^ 
1  centimeter  apart.  The  line  of  union 
formed  resembled  an  inverted  Y  ij^]^ 
the  point  of  divergence  being  1  centi- 
meter above  the  nrethm.  There  was 
no  difficulty  in  covering  the  defect,  and 
there  was  no  tension  on  the  sutures. 

The  patient  was  at  once  entirely 
relieved   of   her  distressiitg  diBcasc. 


t\u.  law, — Sjlcmrmr*  TlIK  FtAPtf  h  TAKKlff 
FItOMTHK  LhKT  VAmSTAL  WaLL^AWD 
IIHAWN  IN  tJlii  nilll^UTUJH  OF  T|fE 
AkHOW  a  Nil  ATTArHED  TO  TtlK  L^i'* 

PKK  Margin  u¥  thk  UfttTUnA^  A  H. 


OCT  Sim^itea  iHTSimrtiEu  wmt  tju.  CLo^LtMK 
inr  TiiK  Rest  oii^  the  Wcurjfij, 


The  mitures  were  removed  on  the  tenth  day,  and  the  wound  found  to  have  healed 
by  priuui ry  union  throng! lout. 

The  removal  (*f  the  whole  viitva  in  tlie  more  extensive  caaas  is  performed  in 
the  following  manner: 

An  ovul  incision  is  made  in  the  middle  line  in  the  mons  veneris,  starting  at 
tlie  upper  limit  of  the  disease  and  continuing  down  on  either  side,  so  as  U> 
include  the  whole  of  one  or  both  labia  majora,  meeting  below  at  the  poj^terior 
cominitssure,  or  on  the  perineum  or  even  at  the  anus^  acscortling  to  the  extent  of 
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the  di^a^e  downward.    Another  incision  eneirelos  the  vaginal  outlet  in  the 

position  of  the  hymen,  l>egininiig  above  the  urethra,    Tlie  whole  area  between 

theee  two  iucisiont^  is  rapidly  exeised  from  above  downward,  and  bleeding  ves- 

mh  caught  with  forceps.    The  edgee  of  the 

upper  part  of  the  wound  are  brought  togetlier 

frtiQi  aide  to  side  witli  silkworm-gut  sutures, 

down  as  far  as  the  level  of  tlic  urethra.  Below 

this  pt>int  they  are  drawn  in  on  either  side  and 

attached  to  the  vaginal  outlet,  covering  the 

whole  defect, 

Tuberculo&iB  of  the  Vestibule.^ — Tu!)ereular 

dL^ease  of  the  external  genitals  is  extremely 

mre,  not  more  than  three  or  four  eases  having 

lieen  recorded.    This  dissease  is  usually  associ- 
ated with  pulmonary  phthisis, 

I  have  §eeu  one  case  of  tnhert^ulosis  of  the 

vestibule.    The  patient,  Mrs.  S.,  a  widow,  aged 

fifty-five,  complained  chiefly  of  stinging  |min 

on  urination,  canned  by  the  urine  flowing  over 

the  ulcerated  are4i.  A  small  ulcer  first  ap- 
peared one  year  beforo  coming  to  ine;  this 

iDermsed  steadily  in  size  until  it  oetnipied  an 

area  as  seen  in  Fig,  125,  Mrs.  S.  (Gyn,  Path. 

No,  1756)*    The  specimen  removeil  consists  of 

a  triangular  piece  of  tissue,  the  margins  of 

which  are  covered  by  mucous  niemljrane.  The 

central  portion  presents  an  eaten -uut  appear- 

anee,  and  the  deeper  tissues  are  intiltmted, 

thongh  not  markedly  indurated.    Situated  in 

thi^  ulcemtcd  an^a  is  the  urethral  orifice  surrounded  by  a  narrow  band  of 
^incKitb  mueous  membrane.  Histologically,  the  surface  of  the  ulcer  is  made 
up  of  the  characteristic  tubercular  granulations,  while  typical  tubercles  are 
scattered  throughout  tlie  deej^er  tissues,  some  being  found  immediately  beneath 
tlie  urethral  mucous  membnuie.  Tul>ercle  bacilli  are  demonstrable  in  small 
nowibers, 

13  i  a gn  o s i  s. — Tuberculosis  of  clitoris  and  vestibule. 
The  description  of  the  operation  is  given  in  Fig^,  126-1 110. 
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BX7FTT7BE  OF  THE  BECTO-VAGINAL  SEPTUM  AND  T^ieT.A-gnRm 
VAGINAL  OUTLET. 

1.  Physiological  support  of  the  vaginal  outlet. 

2.  Operations  for  recent  injuries  to  the  vaginal  outlet:  External  tear;  internal,  and  combined 

external  and  internal  tear;  complete  tear  of  recto-vaginal  septum. 

3.  The  intermediate  operation  for  injuries  to  the  outlet. 

4.  Old  complete  rupture  of  recto-vaginal  septum :  Operation  for  the  same. 

5.  Relaxed  outlet :  Operation  for  the  same. 

The  Physiological  Support  of  the  Vaginal  Outlet — The  "  vaginal  outlet,"  called 
"  outlet "  with  reference  to  its  parturient  function,  or  "  introitus,"  "  inlet,"  or 
"  vaginal  entrance,"  from  its  sexual  function,  forms  the  inferior  extremity  of  the 
vaginal  c^nal  communicating  with  the  external  genitalia  beneath  the  pubic  arch. 
While  the  vaginal  canal  above  and  within  the  pelvis  is  broader  and  more  capa- 
cious, inferiorly  it  suddenly  narrows  down  to  an  outlet  which  is  a  canal  4  to  5 
centimeters  (2  inches)  long. 

The  posterior  wall  of  the  vagina  in  sagittal  section  of  the  body  forms  a  flat- 
tened sigmoid  with  the  convexity  of  its  lower  curve  directed  forward  behind  the 
pubic  arch.  The  peculiar  funnel  shape  of  the  vagina — broad  above  and  con- 
tracted below — appears  most  distinctly  upon  placing  a  woman  who  has  never 
borne  children  in  the  knee-l)reast  position  and  letting  in  air,  when  the  intra- 
pelvic  portion  of  the  vagina  will  balloon  out,  while  the  outlet  or  introitus  re- 
mains tightly  contracted,  closely  hugging  the  pubic  arch. 

The  mechanical  theory  advocated  by  some  writers,  that  the  closure  of  the 
outlet  antl  its  snug  position  beneath  the  pubic  arch  are  dependent  upon  a  thick 
wedge  of  tissue,  a  so-called  "  perineal  body,"  acting  like  a  cork  plugging  a  bottle, 
is  erroneous.  In  consequence  of  this  false  conception  absurd  and  unnecessary 
operations  have  been  devised  and  extensively  employed  for  injuries  in  this 
situation. 

The  error  of  this  prevalent  notion  is  evident  upon  examining  the  virginal 
outlet,  where  the  vaginal  outlet  and  anus  are  both  seen  lifted  well  up  under  the 
pubic  arch,  and  upon  introducing  the  index  finger  into  the  vagina  the  pubic 
arch  is  felt  in  front,  while  posteriorly  a  broad,  rounded,  resilient  band  of  mus- 
cular tissue,  the  levator  ani,  stretches  behind  the  outlet  from  the  right  to 
left  pubic  ramus. 

This  examination  readily  demonstrates  the  important  fact  that  the  vaginal 
introitus  is  but  a  narrow  chink  between  this  posterior  muscular  band  and  the 
pubic  arch.    By  making  backward  pressure  upon  the  posterior  wall  of  the 
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vagina  within  the  introitus  the  hand  yields,  to  return  to  its  fonner  position  as 
i^oon  as  the  pressure  is  withdmvvn. 

The  fourchette  and  tlie  supposed  "  ]>criiieal  hody,"  lying  hetween  the  four- 
chette  and  rectum,  should  now  he  closely  examined  by  placing  the  index  finger 
of  one  hand  just  within  the  vagina  and  the  other  in  the  rectum  and  pali)ating 
so  as  to  measure  the  size  and  thickness  of  these  stnictures.  It  will  be  found 
that  they  are  but  slight  tissues  incapable  of  giving  any  support  to  the  su])er- 
jacent  organs. 

The  real  supporting  mechanism  of  the  outlet  is  not  the  perineal  body,  but 
the  anterior  portion  of  the  levator  a  n  i  muscle.  This  broad,  rounded  muscle 
arises  on  cither  side  of  the  inner  surface  of  the  pubic  ramus  and  passes  back 
around  the  lateral  vaginal  wall  to  unite  with  iti*  fellow  behind  the  rectum,  its 
fibers  being  intimately  interwoven  with  the  lateral  walls  of  the  rectum.  These 


Fig.  131. — N<»KyAL  Va«;inai.  Oitlkt  in  a  Ni  llii'AKa. 

The  vasrina  is  coniplotcly  hidden  and  tliero  is  no  lluttcniu;;  iu'n.>SH  tiic,  anus  aiul  the  gluteal  t'urn^w  as  in 
the  eaiw  of  a  relaxed  outlet.  The  little  oonoentric  furrows  Kurn)unilin>r  tho  fourchette  b»flow  are  iu>t  ftunul 
in  the  virpn. 


important  anatomical  relations  may  readily  be  detectc<l  in  the  living  subject  by 
making  pressure  in  each  lateral  sulcus  of  the  vagina  while  one  finger  lies  within 
the  rectum. 

pVom  what  has  just  been  said,  it  is  apparent  that  the  vaginal  outlet  has  no 
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direct  means  of  closure  such  as  would  be  afforded  by  a  powerful  sphincter  mus- 
cle, but  depends  for  its  support  upon  the  indirect  action  of  the  levator  muscle. 
For  by  the  contraction  of  this  muscle  the  lower  end  of  the  rectum  is  tightly 
lifted  up  under  the  pubic  arch  and  the  vagina  flattened  out  and  held  up  between 
the  two.  It  is  further  important  to  notice  that  the  position  of  the  plane  of  the 
pubic  arch,  in  front  of  the  plane  of  the  levator  fibers,  renders  the  closure  more 
eflScient,  like  a  "  cut  off."  It  is  this  arrangement  which  gives  the  sigmoid  curve 
to  the  lower  extremity  of  the  virginal  vagina. 

With  rare  exceptions,  the  important  injuries  to  the  vaginal  outlet  affect  its 
caliber  alone,  and  arise  during  parturition.  It  is  not  difficult  to  appreciate  the 
rationale  of  this  when  we  recall  the  fact  that  during  the  passage  of  the  child's 
head  the  outlet,  normally  from  2  to  3  centimeters  (i  to  1  inch)  in  diameter,  is 
dilated  until  it  forms  a  ring  28  centimeters  (10  or  12  inches)  in  circumference. 
In  numerous  instances,  instead  of  the  gradual  and  all-round  dilatation  of  the 
outlet  produced  by  repeated  impacts  of  the  advancing  and  retiring  fetal  head, 
the  yielding  is  sudden  and  in  one  place,  with  rupture  of  the  muscular  fibers  in 
consequence.  The  parturient  canal  represents  a  funnel  within  a  funnel,  the 
uterus  and  cervix  representing  the  upper  funnel,  set  within  the  upper  vagina 
and  outlet  as  the  lower  funnel.  In  consideration  of  this  fact  it  is  surprising  that 
both  the  contracted  outlets,  cervical  and  lower  vaginal,  are  not  more  frequently 
damaged  during  the  passage  of  the  large  fetal  ovoid.  Injuries  to  the  outlet 
similar  in  character  often  result  from  the  removal  of  large  submucous  myomata 
lying  within  the  vagina.  The  vaginal  outlet  may  be  injured  from  without  by  a 
variety  of  accidental  causes,  such  as  falling  u{)on  a  chair  post,  or  being  gored  by 
cattle,  or  in  a  child  from  sliding  down  a  haymow  on  to  a  pitchfork  handle,  or 
sliding  down  a  balustrade  on  to  a  low  newel  post. 

The  operation  in  all  cases  of  injured  outlet  should  be  performed  as  soon  as 
possible  after  the  injury ;  all  other  operations  at  a  later  date  act  only  as  more 
or  less  efficient  substitutes. 

Recent  obstetrical  injuries  at  the  vaginal  outlet  may,  for  practical  purpose 
be  classified  under  three  heads : 

1.  External  superficial  tear. 

2.  Internal,  and  combined  external  and  internal  tear. 

3.  Complete  tear  of  the  recto-vaginal  septum. 

Eecent  External  Superficial  Tear.— The  simplest  form  of  tear  l)egin8  at  the 
fourchette,  extends  backward  through  the  skin  in  the  median  line,  and  involves 
the  superficial  wedge  of  lax  tissue  between  the  fourchette  and  the  rectum  ;  it  may 
extend  up  into  the  vagina  as  far  as  the  posterior  column.  This  form  of  injury 
is  the  commonest  and  relatively  the  least  important,  and  does  not  in  any  case 
affect  the  supporting  structures  at  the  vaginal  outlet. 

The  only  purpose  of  an  oi)emtion  for  its  rehef  is  to  avoid  healing  by  granu- 
lation and  the  possible  formation  of  a  tender  scar. 

()  p  e  r  a  t  i  o  n. — In  its  slightest  forms  the  external  tear  needs  no  further  at- 
tention than  strict  cleanliness  throughout  the  convalescence. 

A  deeper  injury,  with  a  base  2  to  3  centimeters  (f  to  IJ  inch)  in  lengtli. 
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may  be  sutured  immediately  after  delivery,  or  on  the  following  day,  when 
the  patient  should  be  brought  across  the  bed  under  a  good  light,  with  the  legs 
flexed  on  the  abdomen  and  held  by  an  assistant  or  by  a  legholder. 

The  necessary  instruments  are  a  needle  holder,  medium-sized  curved  needles, 
and  catgut  and  silkwonn-gut  sutures.  These  instruments  should  be  close  at  hand 
on  a  sterilized  towel.  The  hands  of  the  operator  should  be  carefully  washed  im- 
mediately before  operating.  The  labia  are  now  held  apart  with  the  first  and 
second  fingers  of  the  left  hand,  exposing  a  torn  triangular  surface  on  either 
side  posteriorly.  A  needle  provided  with  a  carrier  threaded  with  a  catgut 
suture  is  introduced  in  the  sound  tissue  near  the  upper  angle  of  the  tear  from 
a  half  to  three  quarters  of  a  centimeter  from  its  margin,  brought  out  at  the  base 
of  the  wound,  and  re-entered,  to  emerge  on  the  mucous  surface  opposite  the 
point  of  entrance.  A  similar  suture  is  placed  about  a  centimeter  below  this. 
When  both  these  sutures  are  tied  the  wound  is  closed  down  to  a  shallow  pit  on 
the  skin  surface,  where  two  or  three  superficial  sutures  may  be  needed  to  com- 
plete the  approximation. 

The  wound  should  be  protected  afterward  with  iodoform  and  boric-acid 
powder. 

Becent  Internal  Tear  and  Combined  External  and  Internal  Tear. — Another 
common  form  of  injury  sustained  in  parturition  is  a  slit  in  the  mucosa,  which 
may  extend  from  the  fourchette  or  from  the  hymen  for  4  or  5  centimeters  up 
into  the  vagina  into  one  of  its  sulci.  In  another  form  the  tear  is  forked  and 
extends  into  both  sulci.  This  injury  is  often  caused  by  the  head  of  the  child 
starting  within  the  vagina  a  tear,  which  is  enlarged  by  the  shoulder  following, 
plowing  its  way  down  between  the  levator  fil>ers  and  their  rectal  attachments 
on  one  or  both  sides.  If  this  tear  happens  to  be  continued  forward,  it  becomes 
associated  with  the  external  tear  and  forms  a  combined  external  and  internal 
tear. 

Neglect  of  this  injury  results  at  a  later  date  in  the  serious  disability  which  I 
de8<;ril>e  as  a  relaxe^l  vaginal  outlet.  The  fact  that  this  lesion  within  the  vagina 
was  not  looked  for  by  our  older  practitioners  has  induced  many  of  them  to 
assert  that  lacerations  never  occurred  in  their  o})stetrical  practice.  Teachers  of 
obstetrics  can  not  lay  too  much  stress  npon  the  necessity  of  a  proper  examina- 
tion after  labor  and  pro|)er  attention  to  this  neglected  form  of  primary  injury. 

Immediately  after  the  birth,  if  the  labia  are  separated  and  the  posterior 
vaginal  wall  inspected  under  a  good  light,  the  ragged,  bleeding  surface  of  the 
tear  stands  out  in  marked  contrast  with  the  smooth  vaginal  wall,  although  botb 
alike  are  uniformly  deeply  congested. 

The  Operatio n. — The  lacerated  surfaces  must  be  repaired  at  once  or  on 
the  day  following  delivery,  for  a  few  sutures  skillfully  applied  at  this  time  will 
accomplish  the  work  of  many  more  at  a  later  date. 

The  patient  should  be  placed  as  de8cril>ed  in  the  operation  for  superficial  ex- 
ternal tear,  resting  upon  a  perineal  drainage  cushion.  The  use  of  an  anesthetic 
advisable  if  she  is  nervous,  can  usually  be  dispensed  with  if  the  operator  is  deft 
and  can  work  quickly. 
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The  following  instruments  are  required  :  Needle  holder,  medium-sized  curved 
needles  threaded  with  carriers,  6  strands  of  silkworm  gut,  catgut  sutures,  a 
dozen  intermediate  silk  sutures,  a  pair  of  scissors,  and  a  Sims  speculum  or  flat 
retractor. 

It  is  important  to  secure  the  utmost  approximation  of  wound  surfaces  by 
sutures  placed  within  the  vagina. 

The  upper  angle  of  the  wound  is  exposed  by  elevating  the  anterior  wall  of 
the  vagina  with  the  speculum  or  retractor.  If  the  field  of  operation  is  obscured 
by  blood,  a  temporary  pack  should  be  placed  \vithin  the  vagina  above  the 
wound.  The  first  suture  is  introduced  close  to  the  upper  angle  of  the  tear,  the 
next  about  a  centimeter  below  this,  and  so  on  down  to  the  skin  surface.  The 
needle  tnters  from  5  to  10  millimeters  to  f  of  an  inch)  from  the  margin  of 
the  wound,  according  to  the  character  of  the  tissue,  and  farther  if  there  is  much 
contusion ;  it  emerges  at  the  bottom  of  the  wound,  toward  the  operator,  and, 
re-entering  close  by,  is  brought  out  again  at  a  point  on  the  vaginal  mucosa  cor- 
responding to  the  point  of  entrance.  A  second  suture  is  introduced  a  centi- 
meter below  this,  with  its  loop  directed  toward  the  operator,  and  so  on  until  the 
wound  is  closed.  If  an  external  tear  is  associated  with  the  internal,  as  is  usually 
the  case,  the  opening  remaining  on  the  skin  surface  is  now  reduced  to  a  shal- 
low pit,  and  so  readily  ai)proximated  by  a  few  additional  superficial  sutures. 
Each  suture  is  best  tied  as  introduced.  Silkworm  gut  softened  in  warm  water 
is  the  best  suture  material  for  the  oi)eration.  These  sutures  may  be  left  in  the 
vagina  for  several  weeks. 

I  mention  but  to  condemn  the  practice  of  closing  this  form  of  tear  by  sutures 
passed  altogether  on  the  skin  surface  in  a  wide  sweeping  curve  beneath  the 
lacerated  tissues,  leaving  the  important  portion  within  the  vagina  ununited,  for 
by  this  means  a  pocket  is  left  in  the  posterior  vaginal  wall  which  accumulates 
secretions,  defeating  the  union,  or  even  burrowing  through  the  perineum,  leaving 
a  fistula.  I  have  often  found  good  broad  union  of  the  skin  surface  accompanied 
by  a  relaxed  outlet  or  even  prolapse. 

A  f  t  e  r  - 1  r  e  a  t  m  e  n  t. — It  is  unnecessary  to  keep  the  knees  bound  after  the 
patient  has  returned  to  consciousness,  if  an  anesthetic  has  been  used,  and  there 
is  no  objection  to  her  making  gentle  movements,  turning  carefully  from  side  to 
side  in  bed,  elevating  the  knees,  etc. 

The  use  of  the  catheter  should  be  avoided  if  possible,  and,  if  necessary  at  all, 
should  be  continued  for  a  few  days  only  after  the  operation.  The  bowels  shonld 
be  opened  within  two  days  afterward ;  straining  efforts  during  defecation  most 
be  avoided. 

The  sutures  may  be  removed  in  from  eight  to  ten  days  after  the  operation, 
when  the  union  will  })e  found  to  be  firm. 

The  j)atient  should  stay  in  bed  from  twelve  days  to  two  weeks  after  an  opera- 
tion, and  for  four  weeks  more  she  should  go  about  with  care,  and  do  no  work  or 
lifting.  , 

Eecent  Complete  Eupture  of  the  Eecto-vaginal  Septum. — This  laceration  b^in^ 
at  the  fourchette  and  extends  through  the  skin  perineum  in  the  median  line,  and 
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through  the  sphincter  ani  for  a  variable  distance  up  the  recto- vaginal  sep- 
tum. The  tear  into  the  rectum  forms  a  serious  complication,  destroying  the 
function  of  the  sphincter  muscle  and  causing  incontinence  of  feces  and  flatus. 
By  this  accident  a  sensitive  patient  is  cut  oflf  from  the  company  of  her  nearest 
friends,  and  compelled  to  live  in  a  state  of  isolation.  Strange,  however,  as  it 
may  seem,  if  the  operation  is  not  performed  at  once,  the  patient  may  carry  her 
malady  for  years  without  seeking  the  relief  so  readily  afforded. 

Operation. — An  immediate  operation  is  imperative.  The  parts  should 
be  suitably  exposed,  as  described  for  the  last  operation,  and  under  anesthesia, 
if  the  patient  can  not  be  perfectly  controlled  without  it.  The  instruments 
rec|uired  are  a  needle  holder,  scissors,  curved  needles,  and  catgut  and  silk- 
wonn-gut  sutures.  The  first  step  in  the  restoration  is  the  closure  of  the  rent 
in  the  bowel,  which  is  effected  by  interru])ted  catgut  sutures  on  the  rectal  sur- 
face at  the  upper  end  of  the  tear.  Each  suture  pierces  the  margin  of  the 
mucosa  and  appears  on  the  septum  4  or  5  millimeters  to  J  inch)  from  the 
«tlge,  to  enter  the  septum  on  the  opposite  side,  coming  out  again  on  the 
mucosa.  The  remaining  sutures  are  passed  in  like  manner,  radiating  out  on 
to  the  skin  surface  and  embracing  the  ruptured  ends.  Great  care  must  be 
taken  in  bringing  the  sphincter  ends  into  accurate  approximation.  The  lower 
sutures  alone  are  not  sufficient  to  insure  the  sphincter  union  without  the  addi- 
tion of  a  silkworm-gut  suture  entering  on  the  skin  surface  and  emerging  well 
l»ehind  the  ends  of  the  ruptured  muscle  and  traversing  the  septum.  The  tear 
now  presents  the  appearance  of  the  simpler  form  just  described,  which  is  closed 
by  interrupted  silkworm-gut  sutures,  for  the  most  part  placed  within  the 
vagina.  Each  suture  is  tied  as  passed,  and  a  few  superficial  catgut  sutures 
are  passed  l>etween  them,  to  insure  perfect  approximation.  This  operation 
skillfully  performed  is  always  successful  if  a  puerperal  sepsis  does  not  inter- 
fere. 

The  bowels  should  l)e  moved  on  the  third  day,  and  opened  every  second 
day  afterward.  Under  no  circumstances  should  they  be  allowed  to  become 
constipated. 

It  is  important  that  the  patient  should  remain  at  least  two  weeks  in  bed. 
The  external  sutures  should  be  removed  on  the  eighth  day,  and  the  internal  a 
week  or  two  later. 

The  Intermediate  Operation  for  Injuries  to  the  Outlet — The  intermediate  period 
l^egins  from  five  or  six  days  and  extends  to  two  or  three  weeks  after  labor,  while 
the  unrepaired  perineal  wound  is  undergoing  granulation  and  cicatrization.  The 
parts  at  the  bottom  of  the  wound,  naturally  in  close  juxtaposition,  often  unite  by 
first  intention,  while  the  remaining  area  is  engaged  in  throwing  off  sloughing 
particles,  granulating,  and  cicatrizing.    In  a  few  days  small  pink  granulations 
are  visible  over  the  wound  area,  while  the  marginal  epithelium  as  a  fine  white 
line  invades  it  on  all  sides,  contracting  the  wound  from  day  to  day.    The  granu- 
^ting  surface  and  the  adjacent  area  is  rigid  and  flushed  by  the  new  vasculariza- 
The  intermediate  period,  although  not  often  selected  as  a  time  for  opera- 
^    tive  interference,  on  account  of  prolonging  the  detention  in  bed,  is  not  altogether 
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unsatiefaetory,  for  a  well* performed  operation  will  Im  almost  surely  followed  by 
a  good  result. 

The  wound  is  l)efit  expoml  on  a  table,  witli  flexed  tliiffliB,  under  a  good  light. 
Local  anesthesia  by  means  of  eocain  ^■rill,  m  a  mle,  be  sutticieut.  This  is  secured 
either  by  satui-ating  a  pledget  of  aiisorbent  cotton  with  a  4  per  cent  si>lutiou, 
applying  it  for  ten  miimtes  to  the  wound  and  surrounding  tissue,  or  by  injecting 
a  few  uiinimB  around  the  mfirgiu  of  the  wound.  With  a  eliarp  sealpel  or  spoon 
curette,  tlie  operator  vigorously  scrapes  oif  the  granulations,  using  also  scissors 


Ft*J.       — L'uJJrLKTt  TfiAft  OF  rut  Ricoto-vai-inai.  8i:Mrt  ii,  siiuwiNt^  tub.  CjiAitArTKiiiifric  pESTAti  iSM 

The  opetihig:  1h  fllletJ  up  with  the  anterior  vu^riiml  wall  At  each  end  of  tht*  horisontul  bar  of  the  pcitita- 
gGR  below  slight  depTutteiomt,  inilkating  the  stphinet^r  pit*s  itrti  »mn. 

and  fort'cps  needed  to  effo<^t  the  denudation.  The  peculiarity  of  the  tis- 
sue will  be  found  to  be  its  friability,  which  makes  it  difficult  to  denude  evenly 
in  the  usual  way  with  scissors  and  forceps.  The  dermdation  must  everywherJ 
extend  down  into  the  sound  tissue  below.  If  some  time  h<is  elapsed  since  the 
injury,  it  will  he  neeeesary  in  denuding  to  allow  for  considerable  contraction  of 
the  wound.  In  this  case  strips  of  adjacent  mucous  menibmnc  must  also  be 
renitived. 

Tlie  sutures  should  then  be  passed  as  described  in  the  repair  of  recent  inju- 
ries, according  to  the  character  of  the  tear,  whether  external  superficial,  internal^ 
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or  eom1>med  internal  and  extenml.  It  is  important  to  avoid  introducing  the 
Butnres  too  clofte  to  the  edge  of  tlie  wound  to  guard  against  the  danger  of  tlieir 
working  through  and  heconiing  loose.  The  after-treatment  is  the  same  as  haa 
been  described  in  tlie  previous  section. 

If  the  injury'  to  the  vaginal  outlet  has  not  f>een  repaired  during  the  puerpe- 
ral period,  one  of  the  two  following  conditions  will  be  found  at  a  later  date: 
e  o  m  p  I  e  t  e  rupture 
of  the  recto*vagi- 
nal  septum,  or  re- 
laxed vaginal  out- 
let. 

Old  Complete  Euptnre 
of  tlie  Eecto-vaf  inal  Sep- 
tnUL — In  from  four  Ui  six 
weeks  after  lalior  the  ex- 
tensive lacerated  surfaces 
of  a  ruptured  recto- vagi- 
nal sept  mil  contract  down 
to  a  branching  scar,  form- 
ing  a  sharp  ridge  ac^ros« 
the  bowel,  lielow  which 
a  few  red  folds  of  evert- 
ed rectal  mucosa  project 
(looking  like  hemorrhoids 
and  sonietinies  mistaken 
ftir  them).  In  the  ali- 
sence  of  the  jieriucum, 
rectum  and  vagina  have  a 
common  outlet,  i^r  cloaca, 
characteristicallj  pentag- 
onal or  triangular  in  out- 
line. Notwithstanding 
the  absence  of  the  peri- 
neum, prolapse  of  the  va- 
gina and  uterus  hut  rarely 
occurs.  This  fact  is  irrec- 
oncilable  with  the  view 
common Iv  held  that  the 
function  of  the  jierineum 
18  to  plug  the  pelvic  out* 
let  like  a  cork.  Tlie  cor- 
rect explanation  is  to  be 
fiought  in  the  different  lo- 
cations of  the  tear ;  in  uio^t  ca^es  it  extends  up  the  median  line^  and  onlj  branehee 
superficially  into  the  sulci,  leaving  the  lower  tibers  of  the  levator  a  ni  mus- 


i  MML  I.K3  K  TkAR  op  THE  I'EBISKrtf^  WITH  1  J  i  ^  ^  J  N  k. L» 
Sl*t11>tntK  PlT^  ASU  litTilArTlON  AM>  TlIlCKiCK  1  NO  UF  fllJt  Mt*»- 
l^LK^  WITH   A   IYkILV  DlMM.^  IIkMIWU  IT* 

A  VBf^inftl  eycl  due  to  inchiKion  of  the  va^rmal  mucosa  In  the 
hDaUnff  process  m  even  in  the  fight  «ttlcu»  In  the  ucat  ur^A.  Up«r. 
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cle  uninjured.  When,  hi  rare  instant'es,  tlie  rupture  botli  passes  through  the 
perineum  centrally  and  extends  deeply  into  one  or  both  sulci,  prolapse  may 
occur. 

The  sphincter  a  ii  i  nuisele  in  trnm^  of  complete  tear  will  vary  in  fonn,  in 
different  cases,  from  a  simple  l»roken  circlej  with  its  ends  etiil  bound  together,  all 


iiioB  VAofS^AL  Wall,  urt  n*i*¥   itlleu  nnfts  nx  tiik  1\i.ntiiai tions  uf  tiik  Si-Hifrt-TKic  into  a 

the  way  to  a  shallow  arc,  in  wlucb  case  tbe  muscle  is  short  and  tliick  with  a  deep 
dimple  in  the  skin  l>ehind  it.  A  smooth  glazed  depression,  at  timed  purkero*!  or 
pitted,  at  the  lower  angle  of  the  perineal  scar,  frequently  serves  as  the  sphincter 
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laiidnmrk,  A  stniiglit  spliiueter  m  the  rem\t  of  frefjuent  contractions  piilliiig 
down  the  angle  of  the  tear  so  that  ultimately  a  deep  teur  comes  to  look  like  a 
Biiperfieial  one.  Thus  the  extent  of  separation  of  the  ends  of  the  nmscle  hecomes 
a  measure  of  the  dc])th  of  the  original  tear.  It  is  sonictitnes  difficult  to  ideiitifv 
the  gphincter  ends  upon  simple  inspection,  hut  hy  pulling  on  or  pinching  the 

I,, 


¥lQ.  la.X— !?AM>:  i-ASK  fKK«   IN   Fjf*,  VM, 

^  briniriai;  the  two  m\tn  tog^titcr  the  hymou  h  found  to  be  intact  ftJtetfpl  |Mwt*iru»rly.    The  yieUIiruf  of 

■**  ^  VBiriniil  OTrdrci  ati  litbor  ha«  therefore  been  mjUdtsn,  and  alJ  in  one  pIitL-<3  pofttcriorly,  inwtejiui  of  a  «low^ 
••I  diiifcntion  iir»wludng  multiple  tears  \n  the  hyriH-i).    -lunc'  21,  IW. 

^  »if^f*le  so  as  to  stimulate  a  contraction,  the  p<.>sition  of  the  ends  may  always  he 
**<^overecL    It  is  imi>ortant  not  to  he  milled,  by  the  aliihty  of  the  patient  to 
I  T^tnin  feces,  into  the  error  of  thinking  the  tear  can  not  \m  complete,  for 
I  ^'l^ere  the  original  rent  is  eliallow  and  the  cicatrix  in  the  angle  hinds  the 
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ends  firmly  together,  the  epliincter  will  often  contract  efRcnentlj  up  to  this 
point,  A  similar  result  is,  in  fact,  all  we  can  hope  to  attain  by  the  best  plastic 
operation. 

Operation,— Women  with  complete  rupture  of  the  septum  sometimes 
have  a  chronic  diarrhea.    Here  the  only  preparation  necessary  is  an  injection 

high  into  the  bowel  a  few  honrs  before 
the  operation,  clearing  out  all  fecal 
matter.  In  other  cases  a  free  purga- 
tion must  be  &eeured  tlie  night  Ijcfore 
operation,  followed  by  an  enema  in 
the  morning,  Carbolized  and  mercu- 
rial solutions,  if  used  at  all  in  other 
cases,  must  never  be  used  here  for 
irrigation,  on  account  of  the  dan- 
ger of  fatal  poisoning  from  alisorption 


Fia.  13<S.— ijoMFLBTK  Tear  of  thk  Recto-tagt- 

HAL  SePTI'M^ 

The  »tth"incter  pitK  iirts  ^aeu  bolow  on  both 
mldos  of  tfU!  reeti^I  oriflco,  tlio  HhorteneMl  mph me- 
ter riiuai!lp  is  much  tluokent!d,  and  I  hero  is  a 
charucberLHtiG  pit  just  belflW  it.  Tho  red  line 
eD^Ioaea  tKc  nrm  to  be  dcDuded  ;  it  mwni  not  he 
forgntt^^n  that  tho  trianjfleft  w^n  extending  up 
^Dto  the  vagina  arc  jrreatly  fore  Hhortenedn 

through  the  boweh  To  prevent  dis- 
charges from  contaminating  the  field, 
one  or  two  pletlget^  of  iodoform 
gan^e  wrung  out  in  warm  water  are 
pushed  up  into  the  lower  bowel,  to 
be  rem<jved  when  the  operation  is 
completed.  The  instruments  neces- 
sary are  scalpel,  dissecting  forceps, 

Ennnet'S  left-curved  scissors,  needle  holder,  curved  needles,  and  catgut  and  &ilk- 
worm-gut  sutures.    The  area  to  be  denuded  must  be  outlined  with  the  sealpelj 


Fis.  137, — Complete  Tear  or  thie  KEnTo-VAui- 

KAL  SKPtLir*     Dji.VtU*ATlO*r  COMPLETED 
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which  follows  the  direction  of  the  scar  tissue  in  a  general  way,  greatly  exagger- 
ating its  outlines ;  the  cardinal  principle  in  the  denudation  is  to  reproduce  as 
nearly  as  possible  the  original  injury. 

The  first  incision  splits  the  septum  and  includes  the  sphincter  ends,  from 
which  a  line  is  continued  up  under  the  pubic  arch  on  either  side ;  thence  it  goes 
down  into  each  vaginal  sulcus  and  back  again,  meeting  in  front  of  the  posterior 
column,  1  to  2  centimeters  (f  to  i  inch)  above  the  first  incision  in  the  septum. 
All  of  the  tissue  included  within  the  out- 
line is  now  removed.    Begin  at  one  of 
the  sphincter  ends,  catching  it  up  with 
tissue  forceps  and  cutting  it  free  with 
curved  scissors.    Continue  the  denuda- 
tion around  the  sharp  edge  of  the  septum 
to  the  opposite  end  of  the  sphincter, 
which  is  denuded  in  the  same  way,  tak- 
ing care  to  remove  all  scar  tissue.  A 
second  strip  above  and  parallel  to  this  is 
next  cut  oflf,  a  third,  and  so  on,  continu- 
ing the  denudation  up  into  the  vagina 
until  the  whole  area  within  the  outline 
has  been  removed.    It  is  important  to 
bear  in  mind  that  the  denudation  within 
the  vagina  must  extend  a  centimeter  or 
more  {i  inch  or  so)  above  the  angle  of 
the  tear  in  order  to  avoid  the  tendency 
to  form  a  recto- vaginal  fistula  at  this 
point.    Silkworm-gut  and  catgut  sutures 
are  best  adapted  to  the  approximation  of 
the  denuded  surfaces.    Half-deep  su- 
tures of  catgut  are  preferable  for  closing 
the  rectal  side  of  the  tear,  and  for  se- 
curing accurate  approximation  between 
the  silkworm-gut  sutures,  which  are  used 
at  wider  intervals.    The  complication  of 
the  torn  bowel  is  first  disposed  of  by  a 
series  of  interrupted  rectal  sutures,  com- 
mencing at  the  upper  angle  of  the  tear, 
entering  each  suture  at  the  margin  of  the  rectal  mucosa,  and  emerging  on  the 
^ound  surface  4  to  5  millimeters  (^^  to  f  inch)  distant,  re-entering  on  the  opposite 
^cle  and  coming  out  again  on  the  margin  of  the  mucosa  at  a  point  corresponding 
^  "that  of  entrance.    This  suture  may  be  tied  at  once  and  dropped  into  the  rec- 
^nn,  and  a  little  lees  than  a  half  centimeter     inch)  below  this  another  suture 
P^-»6ed  in  like  manner,  tied,  and  drop])ed,  and  so  on  until  the  whole  of  the  rectiil 
^Txt,  has  been  obliterated  down  to  the  sphincter.    One  of  the  most  important 
^i'nts  in  the  operation  now  is  to  secure  an  accurate  approximation  of  the 


Fio.  138. — Complete  Tear  of  the  Recto-vaoi- 
NAL  Septum. 

Rectal  huturcH  introduced,  but  not  tied.  Note 
the  position  of  the  silkworm-put  tension  suture 
introduced  well  behind  the  sphincter  ends  and 
passing  up  through  the  septum. 
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far  back  as  the  b  p  h  i  n  c  t  e  r  a  n  i.  The  intact  deep  perineum  has  long  been 
a  gynecological  stumbling  block,  on  account  of  the  inveterate  habit  of  physi- 
cians of  estimating  the  functional  activity  and  efficiency  of  the  vaginal  outlet  l)y 
its  depth  on  the  skin  siirfju^e  ;  a  "  good  perineum,"  signifying  that  the  distance 
from  fourchette  to  anus  measures  2^  centimeters  (1  inch)  or  more,  whence  the 
faulty  conclusion  is  drawn  that  the  support  at  the  vaginal  outlet  nmst  likewise 


Fia.  141.    (\»MiM.KTK  Teak  ok  tiik  KKrT»)-VA«iNAL  SEiTrai. 

All  tlin-r  M  t.-  of  Mitiir.  >  iiitn»«lu.-i-il  nnd  twd,  tlu-  riitiriit  KUturt-  out  otf  and  the  Bilkwonn  put  Ivit  hnc- 
TIk-  outlet  i>  pulKil  opiii  a  littU'  in  •  in  lor  to  .show  tho  \i\>it{v  hUturo. 

l:c»"g()(Mi;'    The  fact  is  that  in  many  of  the  worst  forms  of  reUx- 
atit)n  tlic  perineum  is  deeper  on  the  skin  su  rf  ace  than 
f  o  re  c  li  i  1  d  b  i  r  t  li ,  a  condition  due  to  tho  overstretching  of  the  extenial  skin 
at  the  time  tlie  outlet  was  broken  down. 

On  separating  the  labia  in  a  case  of  relaxed  outlet  the  vaginal  walls  appear 
more  or  less  ]>outiiig,  and  either  the  anterior  or  posterior  walls  may  protnule 
to  a  marked  degree.  In  rarer  cases  lateral,  anterior,  and  posterior  walls  all 
pn>trude. 

The  relaxed  ron<lition  of  the  vairhial  outlet  mav  Ihj  demonstniteii  in  a  varietv 
of  ways.    I  pon  instructing  the  patient  tt)  bear  down,  both  anterior  and  p«.u?terior 
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walls  roll  out,  bringing  into  view  a  eoitgiderable  portion  of  the  lower  vagina. 
We  are  thus  enabled  to  estimate  the  effects  of  Hftingj  walkiiigj  or  straining  at 
stool  ui>on  fiufli  a  jMtient  If  a  linger  is  placed  upon  the  cervix  uteri, 
during  the  act  of  straining  it  will  be  felt  descending  in  the  axis  of  the  vagina 
toward  the  outlet.  The  descent  is  especially  marked  if  the  patient  is  examined 
in  the  erect  posture,  when  the  surgeon  will  also  be  still  better  able  to  judge 
the  effect  of  exercise  upon  her  pelvic  organs. 

I'pon  placing  the  patient  in  the  left  lateral  position  and  elevating  the  upper 
fight  buttockj  air  rushes  audibly  into  the  vagina  and  the  posterior  vaginal  wall 
drops  away  from  the  anteriorj  leading  the  gaping  outlet  as  a  large  hole  in  the 
pelvic  floor  (;mle.  Fig.  144). 

Palpation  in  the  dorsal  position  reveals  other  important  deviations  from  the 
normal  outlet.    The  perineum  is  often  but  a  lax,  thin  partition  which  may  easily 


Flat  SiKfArit* 

.  .the  ymi  sphincter  inu^K^k  in  in<lit?flt*d  by  dotted  red  lines  cro«8-liatclied  nt  each  end.  Tlie  dc«p  iniJi^n- 
™rj*n  00  the  mider^iite  of  ilie  tigiire  represents  the  reotat  side  of  the  tear,  tmd  tlie  two  ri,*il  triatjgles  above, 
^  cin'h  isidc,  r\-pfL^ttnt  the  Vlennciiitiotift  extonding  op  mUt  the  viiijinal  Kuleis*.  The  nuturyu  ant  i-mHud 
■  -  A  ta}  Rido,  A,  rmlintmiT  out  into  the  (wniunim,  then  in  the  vn|rinBl  suloL  B,  und  fln^iJly  on  the 
^"  Thv  c-rfisrt-iriiU'kefl  nutarei*^  ure  ot  t^utj^ui  and  the  plain  imi^n  oi'  v,l\kw<trtH  (tfiit^    Kote  t*pe- 

'  ■       '    ,  .  L  worm-gut  huture*  pjuvned  in  behind  the  sphinetur  ttids  and  up  into  iha  feepiuni. 

gathered  up  Ijetween  thumb  and  forefingers  of  both  hands  and  lifted  up 
over  the  urethra  and  the  clitoris.  Many  physicians  are  misled  by  the  fact  thatj 
^hn  the  patient  is  lying  in  the  doiml  position,  the  lax  anterior  and  posterior 
FHginal  walls  apparently  fill  out  the  deficiency.    Touch,  hovrever,  ought  to 
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demonetrate  at  once  that  tlie  protrusioae  are  loose,  baggy  tia^e,  incapable  of 
affording  any  t^upport.  Thej  are,  tm  the  eontrary,  danger  gignals,  indicating  a 
progressive  descciit  of  the  vaginai  walls  aud  the  iiteruf^s. 

Further  piilpatiun  shows  tliat  tlie  strong  lower  levator  fibers  stretching  from 
one  pubic  ramus  to  tbe  other,  and  Btipj>orting  the  outlet,  have  diBappeared  ;  in 


Flo.  114, —  MjCTUill*   OF  l>£MON»TKATIN(l  A  Kl£LAXIil>   VAGINAI.    O1.ITLKT    BY    IIOOKINQ    THK   Fl^fOKHfi  Til 

Vagina       lUmi  Smjkh  auu  I'tTXisfa  Outwaho  ajtd  Backwarti. 
The  entire  vaglnn  and  the  cervix  (if  xUv  uterus  nro  axpisctl  by  tbu  fingeis  ws  hy  »  «pet^uluui. 

their  place,  tbe  levator  fibers  are  found  more  or  less  parallel  to  the  lateral  walU 
of  the  vagina.  In  the  relaxed  outlet,  tlierefore,  there  is  botli  a  change  in  the 
direction  of  the  lower  levator  fibers  and  a  difference  in  the  size  of  tbe  levator 
loop  Burrounditig  the  posterior  vaginal  wall.  Tlie  broad,  powerful  transverse 
handj  from  pubic  ramus  to  pulne  ramus,  has  been  replaced  by  a  long,  sharp- 
edged,  lax  loop,  whose  hi  men  h  fiUeil  up  by  sucli  eoft^  weakly  resisting  struc- 
tures as  vaginal  walls  and  rectnni. 

The  lesion  is  not  al  wavs^  tbe  same ;  the  levator  a  n  i  on  one  side  Bometinies 
remains  intact,  %vliile  its  fellow  of  tbe  opposite  side  is  severtnl  from  its  rectal 
and  vaginal  attachments.  The  difference  in  tlie  direction  of  the  fibers  of  the 
two  sides  is  then  marked,  for  while  tbe  inta<^t  side  pmserves  a  more  or  less  liori* 
ZQiital  direction  its  broken-down  fellow  hangs  parallel  to  the  lateral  vaginal  wall^ 
at  which  point  tbe  finger  may  be  buried  in  the  deep  sulcus  lM*tween  the  rec- 
tnm  and  tbe  levator.    Again,  the  attachment  of  the  fibers  on  one  side  may  lie 


222 


THE  RELAXED  VAGIITAL  OUTLET. 


relaxation  as  one  of  minor  rlegree,  or  even  to  overlook  the  condition.  I  call 
these  cases  "  concealed  i-elaxations.'* 

It  ii^  a  curious  anatomical  fact  that  the  hymen  is  often  l>etter  preBcrved  in  a 
relaxed  than  in  a  noniml  panmt^  outlet.  The  explanation  lies  in  the  mecLanitsm 
of  parturitit*n.  In  the  lax  outlet  the  distention  has  not  been  equal  on  all  sides; 
rupture  has  occnrretl  and  the  hymen  has  given  away  in  one  or  two  directions. 
Thus  tlie  sequence  of  precipitate  lahor  may  he  the  curiuus  anomaly  of  a  greatly 
overstretched  outlet  with  an  overstretched  hymen  torn  in  but  one  or  two  places. 

Operation . — The  rational  treatment  for  tlie  relaxed  outlet  m  rejection. 
There  are  in  general  two  mmlesof  oi>eratinp — the  posterior  median,  and  the  p«s* 
tenor  bilateral  exHeetion  of  the  supertiuons  tissue,  followed  by  suture.   Since  the 


Fio,  145. — Tebt  of  an  Extrkus  Relax athjm  aw  the  Vaoj^eal  Ovtlt^t. 

Four  Ani^om  are  eapiUy  introduced  into  tho  voghm  nod  the  tliin  pelvic  floor  pushc'd  5iit^  evcftmg  lltc 
rectum,  and  fthowln^  the  entire  jilwtnce  of  ^upporL ' 


natural  outline  of  the  vagina  is  H-^^^P^tl,  the  ohviong  inferen(*e  ib  that  the 
vaginal  tissues  will  unite  to  l>ef^t  ad%*antAge  in  the  limbs  of  the  H  that  ib  in  the 
eulci.  This  I  believe  is  a  correet  inference,  and  I  prefer,  therefore,  a  hilater- 
a!ly  Byinmetrical  operation  extending  up  1)oth  snlcij  based  on  the  procedure  of 
I)r.  f .  A-  Emmet,  of  New  York. 

It  is  neceissary  to  exaggerate  slightly  the  effect  of  the  operation  in  narrow- 
ing the  vagina  in  order  to  counterbalance  a  slight  relaxation  whicli  always  fol- 
lows. 

The  first  step  is  to  determine  the  limits  of  the  denudation  ;  this  is  done  by 
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means  of  two  tenacula  slmped  like  a  gbepberd^s  crook,  fixed  on  either  side  at  tlie 
junction  of  the  liymeTial  ring,  or  its  remaing,  leaving  eufiieieiit  tissue  across  the 
anterior  va^^nal  wall  between  the  teniicula  to  make  a  stnall  outlet  when  tbe 
tenaeuk  are  brought  together.    Theee  points  mark  tbe  upper  lateral  limits  of 


Flo.  H^K— UiiLAiifKfi  Vaoikal  nrrtiT, 

Tlic  fin^or«  »re  dcmonttt rating  the  pf>*iition  nij^l  the  dirfi-iloii  tif  tJ>c*  lowsr  liheri  of  the  levjstor-iml  niun- 
nhk'h  i*  ^rmp«d  between  thvm.    The  alm^itit  vertical  direction  ol"  the  levatftr  loap  m  i*jspfciiiUy  tioto- 
worth  T  vn  the  moat  ehawteriHtIc  fcatLini. 

the  rejection.  If  tliey  are  fixed  too  near  the  nrethra  too  much  tissue  will  be 
removed  and  the  new  outlet  will  t»e  too  contracted  ;  on  tbe  other  hand,  if  they 
arc  fixetl  t/>o  low  down  the  new  outlet  will  continue  to  be  too  large,  notwith- 
standing the  operation.  The  correct  pattern  to  have  in  mind  in  resecting  m  the 
nulliparous  outlet. 

A  third  tenaculum  ie  now  fixed  in  tbe  vagina  in  tbe  median  line  posteriorly, 
on  the  crest  of  the  vaulted  prominence  of  the  reetocele,  or  posterior  column  {mds 
Fig.  150), 


Fia,  14B. —  R£I.AX]IT>  VAliJNAI.  UliTJ,KT  IJf  A  VU- 
PABA,  Wmi  PHRfKur  I*RKflKltVATluN  «!'  TllK 
UYMEPf,  KXCKin*  IN  THE  MfilUAN  LlN*  Vii»- 

Forc£«fifl  were  tiot  tiMod  ht  utiy  of  th^  lilton 
Oppmtjon,  J  urn?  1,  litT. 


lax  atitm  tbe  apex  of  the  triaiigle  oiitlineLl  in  each  siilciisi  is  sitiiatetl  3  rentinietera- 
(1^  iiicli)  witliin  the  outlet    Ey  deprefifting  the  convex  posterior  vaginal  wall 
<!ii?tmct  line  will  be  i^en  at  the  juncture  of  the  anterior  and  latural  walls.  Am^ 
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incision  should  be  made  down  to  the  lateral  tenaculum  tlirough  the  vagina,  par- 
allel to  and  ju8t  below  tlie  anterior  walL  From  the  same  point  within,  the  sec- 
ond mde  of  tlte  triangle  U  made  by  im  incimm  down  to  the  tenacuhiTii  at  tlie 
creftt  of  tlte  rccttx-ele.  A  narrow  triangular  umleuuded  area  reuiaiu^^  hetween 
the  two  triangle??  ihm  formed 
ill  the  6ulei  \  rtjie  Fig.  15 1 ).  The 
outline  is  mnv  eonipleted  hy  a 
seuiicirt^ular  indmon  extending 
aronnil  the  pfit4terior  wtill^  ket'p- 
ing  within  the  liynieii  above, 
but  entVinicing  any  «t^ar  tit^ue 
seen  t>elow,  T!ie  t^enter  t>f  tliit* 
line  fal  Itf  3  to  4  centimeters  (1 


I4ft,— ErI^^lX^  O^TTI^KT. 

1  <  ru  iiiLtrk  tliM  lini- 

IHWH?*]  t<}  EtMliit't*  Tile  r^ronntriJcttHl  niitlut 


15(>,— RjKLAJSEIl  VaOJMAL  tk"TLET. 


l>L'low  tJie  iJixtJirHi  und  llit^  U 1 1  net  J I  u<  J I  liirL-eps*  druwiiiir  tin* 
vhghiiil  walirt  where  the  triaritfultir  iJenutliitUmfl  mrc  rniuie 


tci  1|  inch)  IkjIow  the  tenacidutn  rixed  in  the  p*>»terior  column.  The  area  thus 
outline^]  m  rapidly  denuded  with  Eunuet's  right  curved  seisfiorft,  removing  the 
^Iiole  thickness  of  the  vaginal  walU  in  hmg  strips  3  to  4  millimetei-s  to  J 
inch*  brcjad.    At  lirst  the  t^trip  of  timue  follow*^  the  line  of  the  incision  down 

3!^ 
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to  the  ajiex  of  one  of  the  triangles  ;  then  it  continues  baclc,  and  is  carried  to  and 
fro  Bycross  the  front  and  up  into  the  other  triangle  ;  frequently  the  whole  out- 
hned  area  (*an  lie  reiiioved  in  a  single  t^trip.    The  die^eetion  m  often  faeih- 


FlO.   l."}!.  — KKLAShl*   VawinaL  OtTLET. 


The  !4ilkiromi-grTit  tension  nutut^  i»  plnrcil  in  the  triariirlc  on  tli^  ripht  s»ulc.  Tlip  dottef!  rrptt^nt 
the  purt  of  tilt'  nut  lire  whU-li  Ik-a  ci>iieeiilcd  under  the  fiurtiioti,  Tlio  tiliort  picrM  of  tho  smiiirr  vwiiblc  as  a 
whitfl  Imv  at  lliti  bottom  of  thi*  dcnuUfltioii  in  the  part  wJiieh  is  cxpoiiud  liy  bringing  llw  utudle  t>ut  ul  the 
bottom  of  the  wound  iUid  re-C!ntt*riag  it  close  by, 

tited  hy  rnnnini]r  the  end8  of  the  seiBsore  beneath  the  kx  ti&sne  on  the  floor  of 
the  vagina.  Arterial  nnd  venous  Iiemorrhage  from  eiit  vessels  is  sometimes 
free,  hut  the  venouB  flo%v  ]mU  only  a  short  time  and  ceases  spontaneously.  An 
actively  spouting  artciT  t^honki  fir^t  he  clampetl  for  a  time  in  the  ai-tery  force[>K, 
and  if  it  persists  in  hleeding  after  a  few  moments  it  niay  1>e  tied  with  catgut. 
By  judicious  appUcation  of  tlte  deep  tension  and  the  approximation  sutures, 
miK^h  hemorrhage  can  he  checked  without  the  use  of  buried  sutures  at  alL 

The  lar^o  wound  area  iw  now  amirately  approxiuiated  hy  means  of  from  three 
to  four  silkworm-gut  sntnre^s,  and  fi^om  eight  to  twelve  half-deep  and  superficial 
catgut  sutures.  But  one  silkworm-gut  suture  is  placed  within  tlie  vagina,  in 
either  sulcus.  An  assistant  exposes  one  of  the  triangular  areas  l>y  dra^ving  the 
tenacula  at  its  base  downward  aud  outward ;  a  carrier  is  entered  upon  tlie 
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muccMti  on  tlie  lateral  vaginal  wall  near  the  incision,  a  little  below  the  middle  of 
tlm  trianj^le,  and  carried  under  tlie  tissue  toward  the  operator,  appoanng  at  tlie 
l>tjttuin  of  the  milciig,  considerably  l>eIowthe  point  of  entrance  ;  it 'm  re-entered 
clotee  hy  and  carried  in  the  rcvcriie  dinsction,  finally  emerging  on  the  mucosa  of 
the  opposite  eide  of  the  triangle  (and  opjwsite  the  point  of  entrance).  A  stout 
silkwunn-gut  t^utiire  sharply  bent  upon  itself,  2  centimeters  (f  inch)  from  the 
endj  is  linuked  intu  the  loup  of  tlie  carriur  and  dmwn  through,  tlien  pulled  uji 
and  tied  in  a  square  knot,  care  beiiig  taken  to  adjust  aceunitelj  tlie  edges  of  the 
wonnd  l>efore  tying.  The  i^utiirc  thus  plaj{*ed  draws  together  a  large  arm  of 
tiBstie,  To  close  the  wotind  accurately  above  the  suture  its  enda  are  grasped 
l)etween  the  thirtl  and  fourth  fingers,  and  by  traction  the  upper  part  of  the  tri- 
angle is  exposed,  as  a  narmw  ellipse,  with  loosely  approximated  sidea.  Perfect 


Km*.  nL 


The  Ailkvona-i^ut  suture  m  Hcni  and  rjown.  t'x]xi:iiiii;  the  i-itjrut  #iitumi  in  pl^i'        nmiy  to 

W  ii<HL  tfloitiriir  jicenrflU*Sy  t\w  upfn-r  imrt  the  tUnu4UUf)!L  wlri-iuly  Urtrtj^fln  livn^irly  lojretlier  by  tlif  nik- 
woftii  (fut    Tll^^3^^  i,jir^^fut  !*ii(;uruai  iiiu.-*t  itan^  dijeji  lUto  tlit*  tiwpiucM  tm  m»  uuf  tu  h  nve  it  jK>ck*'t  in  Xhe  wminA 

union  is  secured  here  by  fine  cut|TTit  sutures,  carried  deeply  from  eide  to  side. 
The  first  is  plaee<l  but  a  ehort  distance  abuve  the  one  of  silkworm  gut,  tied  here, 
and  used  in  its  turn  as  a  tmctor,  exporing  the  wound  immediately  heyond  ;  then 
the  next  suture  h  passed  and  tietl  and  i^o  on,  until  the  upper  part  of  the  triangle 
IB  closed  and  all  bleeding  has  stc^pped.  The  oppcjeite  sulcus  is  closed  in  the  same 


223 


THE  RELAXED  VAGINAL  OUTLET, 


way  witli  a  single  suture  of  silk  worm  gut.  and  several  of  fine  cstg!it.  Tlieee  f^uturea 
Bhould  check  all  hemorrhage^  but  if  there  m  persititent  oozing  it  must  l^e  controlled 
by  ad(Iiti(>nitl  snturefi  tied  tightly  at  the  bleetliug  ]>oint.  In  thi*^  way  a  large  par  tuf 
the  I'oset^^ted  area  within  the  vagiim  haj*  been  apjiruxiniatcd,  and  the  vaginal  canal 
marked narrowed  within  the  pelvis.  When  the  triangular  areas  in  the  sulci  are 
large,  a  half-deep  catgnt  fciuture  shonid  be  added  beltiw  the  one  of  silkworm  gut. 

Motjit  of  the  remainijig  arei*  may  be  ln*uught  t*jget[ier  by  a  single  gathering 
suture  of  silkworm  gut,  endn*at'ing  the  upper  angles  on  the  sides  and  transfixing 
the  ret'tiK^ele  (/vV/f^  Fig.  15^V). 

An  additional  silkworm-gut  suture  may  soujetiines  be  neces^ry  on  the  skin 


Fit*.  153.— Uelaxed  Vaoinal  OtTi^KT. 

Th<3  KUturcst  are  nnw  intrtKliitHH^l  utid  tied  in  both  imlcl    The  ^ratheriup  fUJture  of  Rlkworm  jfut 

l»  IntrwiiieeiJ  above  iicrt»w  the  unibrbsi.  but  1^  not  iivd.  An  numWtirv  suture  inirotlufeii  Ui  dof>e  the  wound 
tmlow  Umb  Is  aim  left  uiitimi. 

surface  extending  through  to  the  bottom  of  the  wound.  Ilalf-deep  and  super- 
ticial  sutures  will  complete  the  union. 

The  duration  of  tlie  4„>peration  is  from  fifteen  to  thirty  minutes*  Tlie  out- 
lining takes  alx)ut  one  miunte  and  a  half,  the  denudation  three  or  four  rainttte§) 
and  passing  the  sutures  ten  minutes  longer ;  various  minor  matters  may  lengthen 
the  time  to  half  an  hour. 
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The  result  of  the  opemtioii  is  now  evident  in  the  cimnge  in  the  position^  size, 
and  direc-tion  of  the  vaginal  outlet.    It  Iiae  been  lifted  and  restored  to  its  posi- 
tion well  beneath  the  pubic  arclu    lU  mze  hm  heei\  reduced  from  5  or  0  to 
or  2  cciitiinetent  (21  to  |  inches)  in  diameter.    The  examiniug  linger  no  longer 
enters  in  the  direction  of  tlie  promontory  of  the  saeruni,  but  goea  bat^kward 


F»l>.  K>i,— Ki:LAXl:i»  VAOIliAL  ikTLtT. 


ShttwiiiiT  hfiw  the  gfttheHuif  ituturc  uliovc  draw^  to- 
IpUiKT  the  fXmu&^ 


Kill.  155.— HKc..ixr.i*  Va«(?<,u  iii  Ti>;ir. 


<  ipcrnl  ion  1 1  pli?U'<.l .  T  i  i  v  jsu  rtfn 
With  lt)rint*r  piid*!*  two  Inrndu  and  two 
outMiilc!,  iiTp  I  k  wfvnu  gnl :  the  €itlic«r« 
(ire  fill  ot'ciilgttt. 


towanl  the  ctx-eyx.  Tbin  cdian^^  in  direction  and  ptwition  of  the  outlet  removes 
it  from  thi5  line  of  intra-abdominal  prei^t^urc  in  which  it  lain.  I nt^tead,  there- 
fore, of  tlie  constant  tendency  to  eversion  of  the  vaginal  wall  throng] i  a  wide 
opening,  the  pressnn*  is  f^pent  in  ffrn-ing  the  anterior  vaginal  wall  down  upon 
the  pi>*terior  one,  and  l*otli  upon  the  restored  peine  ft<»or. 

The  external  sutures  shonhl  be  reniovetl  from  the  eighth  to  the  tenth  day. 
Thtise  in  the  inside  may  remain  several  weeks. 

The  immediate  re*^ult  of  this  operation  is  a  complete  restoration,  and  even 
the  hymen  i^^  often  restored.  Snbftetpient  labors  will  nut  destroy  tlie  effects  of 
the  operation,  unle^  unskillfully  conducted  or  attended  by  complicationa 
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OPERATIONS  ON  THE  VAGINA. 

1.  Introductory:  a.  Anatomy,  b.  Intrinsic  affections,  few.  c.  Traumatic  affoctionsjargest  group. 

d.  Diseases  from  extension. 

2.  General  surgical  principles. 

3.  Congenital  affections :  a.  Absence  of  the  vagina,    b.  Imperforate  hymen,   c.  Atresia  of  one 

side  of  the  uterus,  d.  Vaginal  septa,  e.  Double  vagina  associated  with  uterus  bicornis 
duplex. 

4.  Foreign  bodies. 

5.  Vaginitis. 

6.  Vaginal  cysts. 

7.  Abscess  of  Gartner's  canal. 

8.  Neoplasms:  a.  Benign,    b.  Sarcoma  and  carcinoma. 

y.  Traumatic  affections:  of  the  vault;  of  the  orifice;  of  the  canal.  Strictures — falciform  and 

annular.  Atresia. 
10.  liecto- vaginal  fistula. 

The  vagina  is  a  simple  miisculo-membranous  canal,  lined  by  stratified  epi- 
tlielinui.  It  is  distinctly  funnel-shaped,  its  lower  extremity  being  contracted 
and  lying  beneath  the  pubic  arch,  while  its  expanded  upper  end,  flattened  antero- 
posteriorly,  rests  upon  the  pelvic  floor  and  receives  the  cervix  of  the  uterus.^ 

The  list  of  its  surgical  aflFections  is  a  short  one.  The  most  frequent  and  im- 
portant are  the  ruptures  at  either  extremity  occurring  during  parturition  ;  those 
above  are  produced  by  the  extension  of  a  tear  beginning  in  the  cervix  and  con- 
tinuing out  into  the  vaginal  vault  on  one  or  both  sides,  while  those  l)elow  are 
oftenest  found  in  association  with  a  lacerated  outlet.  Other  vaginal  affections, 
such  as  malfonnations,  cysts,  and  neoplasms,  are  rare. 

Uterine  tumors,  such  as  a  polypus  or  an  inverted  uterus  filling  the  lumen  of 
the  vagina,  are  not  reckoned  among  vaginal  diseases. 

The  vagina  being  in  the  form  of  a  sac,  all  of  its  surgical  diseases,  except  fis- 
tulae,  in  one  way  or  another  affect  the  size  of  the  canal ;  foreign  bodies,  cysts, 
abscesses,  neoplasms,  cicatrices,  and  atresia?  encroach  upon  the  lumen  and  dimin- 
ish the  caliber  to  a  varying  degree.  The  injury  at  the  outlet  alone  has  the  effect 
of  enlarging  the  canal  at  this  point.  Destructive  diseases,  such  as  sloughs,  ulcers, 
and  carcinoma,  perforate  the  walls,  establishing  fistulous  communication  with  the 
bladder  in  front,  the  rectum  behind,  or  even  the  small  intestines  al>ove. 

GENERAL  SURGICAL  PRINCIPLES. 

The  surgical  principles  involved  in  the  treatment  of  vaginal  diseases  re- 
late to : 

L  The  thorough  cleansing  of  the  field. 
2.  The  proper  exposure  for  operation. 
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Tlie  careful  removnl  of  existing  disease^  iivoidmg  injury  to  iinportaut 
neighboring  viBcem. 

4.  The  contrul  of  liciiiorrliage, 

5,  Tlie  closure  of  the  wound  by  suture. 

The  vagina  must  he  tbu roughly  cleansed  before  every 
o  peration.  After  bringiug  the  buttocks  ti>  tho  edge  of  the  table  on  a  drain- 
a|^  patl,  iu  all  phistic  4>pemtit>uJ3,  the  as^igtaut  i-etract«  the  poi^terior  (^ouuuifi- 
6ure  with  two  fingeni,  or  in  a  virgin  with  a  narrow  speculum,  and  introduces  into 
the  vagina  a  ball  of  cotton  abcmt  3  centimeters  (1*1^  ijich)  in  diameter,  coateti 
with  mft  rniap,  grasped  in  a  pair  of  forceps ;  warm  water  is  then  ]»oured  in  from 
a  vessel  aliore,  and  the  upper  vaginal  tract  thoroughly  cleause^l  by  vigorously 
aernhl>ing  for  several  niinuteK  in  all  dire<^tioas,  taking  ear©  to  dij^tend  and  cleanse 
l>etween  the  foldti.  All  part*i  of  the  vault  w^ill  Iks  l>etter  reached  if  two  fingers 
are  intrtMjueed,  the  middle  finger  puiihiiig  the  vaginal  tiwsue  down  or  to  one  side^ 
wliiie  the  index  linger  piitihes  the  cervix  in  the  opposite  direction.  By  reiieatetl 
washings  with  fresh  pledgets  of  cotton  aud  soap,  followed  by  douching  with 
warm  water,  all  debri*t  and  loose  epithelium  are  gra<Iually  softeneil  and  removed. 
The  lower  vaginal  tmct  U  cleansed  iu  like  manner.  Where  (lisLOiarges  are 
et^capiDg  out  of  the  i-ervix  there  ij^  a  constant  liability  to  reinfectioiL  it  is  best 
in  such  a  ca«e  to  dilate  and  curette  the  uterus,  and  then  to  jiack  the  vault  of  the 
vagina  with  imlofonn  ganaie  dnnng  the  ijcrformance  of  an  operariou. 

Exposure  of  the  fi e I d In  women  who  have  iK^nje  cliildrai  there  is 
ujiiually  no  difficulty  iu  opening  the  vaginal  outlet  wide  enough  to  expose  and 
[lermit  easy  ac*cess  to  all  part«  of  the  canal  by  means  of  retractors  in  f  rtnit  and 
behind.  The  upi>er  retractor  fitting  under  the  symphysis  pubis  shouhl  1)6  nar- 
row, with  its  blade  spreading  outside  to  keep  the  labia  niinora  from  dropping 
over  the  outlet  and  su  obstructing  the  view;  the  posterior  I'etractor  nuist  lie 
broad  enough  and  long  enougli  to  stretch  the  vagina  and  afford  a  goix]  view  of 
ita  walls,  including  the  cervix.  I  found  it  necessary  in  one  case,  in  order  to  reach 
a  nnaligQant  disease  of  the  vault  of  the  vagina^  to  split  the  pelvic  flfx>r  from  the 
fi*nrchctte  around  the  anus  to  tlie  sacro-coccygeal  joint,  and  dissect  down  InBside 
the  rectum,  turning  it  t^)  one  side. 

In  the  removal  of  diseased  tissue  it  is  important  to 
bear  in  mind  the  t o p o g r a ]> h i c a  1  r e  1  a t i u n e  of  the  [> a r t s .  In 
the  first  place,  there  are  no  orgjms  except  tlie  ureters  in  the  vicinity  whose  integ- 
rity iti  essential  to  life;  thus,  if  uterus,  bladder,  or  rectum  are  involved  together 
with  the  vagina,  [portions  of  these  stnictures  may  be  sacrificed  in  removing  the 
diseaseil  tissue. 

Kvcn  a  considerable  .segment  of  the  rectum  may  Im  removed  and  the  upper 
and  lower  ends  brought  tugether.  Tlie  exsectit>n  of  portions  of  the  bladder 
reijuires  f*aref«l  attention  to  avoid  injuring  tlie  ureters,  whose  hM'atit>n  is  indi- 
CHtetl  by  the  ureteral  fi^kls  in  the  anterior  vaginal  walh 

The  hemorrhage  encounteretl  in  vaginal  ojjerations  is  never  alarming,  aud 
i§  readily  controlled  by  forcej>s  and  ligsitures.  Blee«ling  from  the  vagina!  walls 
inay  always  be  eoutrolled  by  the  sutui"es  approxinmting  the  e*lges  of  the  wound. 
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Silkwonn  gut  is  the  best  suture  material  where  there  is  tension,  but 
silk  and  catgut  may  botli  be  used. 

Cleanliness  is  maintained  after  the  operation  by  keeping 
the  vaginal  outlet  dry  and  well  protected.  As  soon  as  there  is  any  discharge  from 
the  vagina  the  pack  should  be  removed,  and  if  the  discharge  is  sweet-smelling  the 
further  care  should  consist  in  applying  iodofonn  and  boric  acid  powder  (1  to  7) 
and  absorbent  cotton  over  the  outlet.  If  the  discharge  is  ill-smelling  at  any 
time,  the  vaginal  douches  must  be  given  once  or  twice  daily.  I  find  the  pleas- 
antest  and  most  efficient  douche  to  be  two  drops  of  menthol  and  bicarbonate  of 
soda  and  borax,  a  teaspoonful  each,  dissolved  in  half  a  liter  of  hot  water  and 
used  warm. 

The  various  surgical  aflfections  of  the  vagina  may  be  considered  under  the 
following  heads : 

1.  Congenital  affections. 

2.  Foreign  bodies. 

3.  Cysts. 

4.  Neoplasms. 

5.  Traumatic  affections  and  atresiae. 

6.  Recto-vaginal  fistulas. 

CONGENITAL  AFFECTIONS. 

Congenital  affections  are  imperforate  hymen,  absence  of  the  vagina,  atresia 
of  the  upper  part  of  the  vagina  with  bicornute  uterus,  double  vagina,  and 
vaginal  septa. 

Absence  of  the  Vagina. — When  the  vagina  is  absent,  the  utems,  ovaries,  and 
tubes  are  also  usually  either  absent  or  rudimentary.  The  exact  condition  of  the 
organs  higher  up  must  be  determined  by  a  bimanual  examination  under  anes- 
thesia through  the  emptied  rectum  and  the  abdomen  ;  the  examination  may  also 
sometimes  be  made  by  a  finger  in  the  rectum  and  a  sound  or  a  finger  in  the 
bladder.  An  operation  attempting  to  establish  a  connection  between  rudimen- 
tary organs  and  the  vulva  can  not  be  serviceable,  and  is  therefore  unjustifiable. 
It  is  also  useless  to  attempt  to  form  a  deep  pocket  between  the  rectum  and  blad- 
der simply  for  sexual  purposes,  as  such  an  opening  can  not  be  maintained. 

Transplantation  for  Atresia  of  the  Vagina. — An  absent 
vagina  may  be  replaced  by  the  transplantation  of  new  vaginal  tissue  from  a  case 
of  prolapse,  when  the  uterus,  tubes,  and  ovaries  are  present,  or  when  there  is  a 
unicorn  uterus  with  hematometra  and  hematosalpinx.  As  W.  Nagel  has  pointed 
out,  in  many  apparently  congenital  cases  the  atresia  of  the  vagina  is  really  due 
to  an  unnoticed  local  inflammation  in  early  childhood. 

The  formation  of  a  new  vagina  has  been  twice  successfully  done  by  A. 
Mackenrodt  {Centralb,/,  Gyn.^  1896,  No.  21,  p.  546)  as  follows:  A  transverse 
incision  is  made  in  the  septum  between  the  urethra  and  the  rectum,  and  the 
vesical  and  the  rectal  sides  of  the  septum  are  separated  from  each  other  by  a 
blunt  dissection,  with  finger  and  instruments ;  on  reaching  the  cervix  both  index 
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fiogei^  are  inserted  and  the  futut-o  vagina  widened,  Tim  wound  surface  is  now 
packed  tiruilj  with  an  iodoform -gauze  tanijxin,  wliieli  is  changed  every  few  days, 
until  the  whole  surface  fjeconies  ci>vered  with  healthy  gmiiulatioui^^.  At  this 
jimi'tcre  the  traue^plan Edition  m  done  eithei*  at  one  or  at  neveral  sittings^  aeeon^I- 
ing  to  the  amount  of  the  tissue  available  to  make  the  new  vagina.  Unusual 
care  mu^^t  he  taken  in  prei)aring  the  flaps  which  must  l^e  carefully  clenused  first, 
and  then  cut  out  witliunt  crushing  or  hruisingj  and  with  as  little  ag  possible  of 
the  nnderlyiug  connective  ti!?8ue.  The  flaps  are  then  put  aside,  wound  surface 
U*  wound  mirface,  and  kept  warm  and  covered  in  a  sterile  dish  until  the  pro- 
lapse iipemtion  Ims  lieen  comj>leted,  when  they  are  laitl  with  great  care  oh  the 
drie<j  aseptic  wound  snrface  and  pressed  down^  until  thev  adhere  m  if  hy  suc- 
tion ;  tliey  are  then  fixed  in  place  by  an  imlofonn -gauze  tampon^  which  remains 
undij^turl^d  for  about  ten  davi*,  while  the  patient  is  kept  ahHolutcly  <piiet  in  bed* 
Tlie  i*eplacenient  of  the  whole  vagina  at  one  sitting  is  nuii'e  difficult;  the  flaps 
formed  as  deseril>e*l  arc  spread  out  lengthwise  on  a  Cusco's  sijeciilum,  witli  the 
epithelial  surf H<*es  turned  inward;  tliey  are  then  sewed  loosely  together  so  as 
to  aUow  any  j^ecretions  to  e^^cape  between  them.  At  the  inner  end  of  the  specu- 
him  they  are  connected  by  a  few  threads  which  form  a  lo*jse  jK>cket;  then  the 
nipper  end  *jf  the  speculum  is  filled  with  iixloform  gauze  and  inserted  into  the 
wound^  and  hb  the  speculum  is  withdrawn  more  gauze  is  pat*kcd  in,  all  in  one 
piece,  until  the  tamiH>nade  ij^  complete(h  Esj>ecial  care  must  be  given  to  keep- 
ing the  tam|Kjn  from  being  wet  with  mune.  In 
two  weeks  the  ]>iirts  appear  normal. 

Wlien  Ixith  the  vagina  and  the  uterus  are  ab- 
sent and  tire  ovaricB  are  present  and  functifnuilly 
active^  the  recurring  monthly  paroxysms  of  pain, 
&^i6oeiated  at  times  with  a  vicarious  menstniation, 
may  necessitate  celiotomy  for  the  removal  of  the 
ovaries^  ns  in  tire  following  cam : 

B.  M.  (No.  2W\  Sept.  1*,  lHm\,  an  anemic 
woman  twenty -eight  years  old ;  at  the  age  of 
twelve  Ijegan  to  have  periodical  monthly  severe 
Letwlaches^  accompanied  hy  dizzine^  and  flushes 
of  heat  over  tlte  entire  hmiy  :  her  face  flushed 
reiulily,  and  she  waj^  annoyed  by  frequent  hlnsh* 
irig ;  ghe  also  had  sharp,  cutting  pains  in  the  re- 
gi<m  of  the  left  ovary;  between  the  attacks  she 
felt  welh  [n  her  twentieth  year  she  l>egaTi  to 
bare  eonvulsions^  a^  many  m  four  and  five  in  a 
day*  The  first  hemorrhagic  discharge  from  the 
rectum  Uiok  place  in  her  fourteenth  year  at  one  of  the  periods.  The  How  was 
dark  l*rown  in  color,  clotted,  and  not  offensive,  and  continued  one  day  ;  after 
this  there  was  no  disclmrge  for  three  years,  but  the  feeling  of  fullness  and  pain 
in  the  alKlonien  still  recurred  every  imnith.  In  her  seventeenth  year  she  had 
4  €^*ond  hemorrhage  J  which  continued  for  six  weeks. 
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During  the  convulsive  attacks,  which  persisted  at  variable  intervals,  she 
became  weak  and  nervous,  and  the  abdomen  was  swollen  and  tender.  Six 
months  before  entering  the  hospital  the  rectal  flow  began,  and  continued  up  to 
the  day  of  operation  with  the  exception  of  a  few  days,  accompanied  by  much 
pelvic  pain. 

Examination . — Scanty  growth  of  pubic  and  vulvar  hair.  Escutcheon 
of  the  female  type.  External  genitalia  perfectly  formed,  rudimentary  hymen, 
and  the  vagina  is  entirely  absent,  being  represented  by  a  narrow  fibrous  column 
which  can  be  palpated  by  the  rectum. 

Both  ovaries  and  tubes  are  apparently  nonnal,  but  seem  to  fuse  into  two 
nodular  masses  corresponding  to  the  cornua  of  a  uterus,  but  no  uterine  body  can 
be  felt. 

Diagnosis. — Total  absence  of  vagina  and  uterine  cervix;  two  rudimen- 
tary uterine  bodies ;  ovaries  and  tubes  normal.  Menstrual  molimina  with  rec- 
tal discharge. 

Operation . — Celiotomy  for  the  removal  of  undeveloped  uterus,  ovaries, 
and  tubes.  The  bladder  lay  transversely  across  anterior  part  of  the  pelvis,  and 
the  small  intestine  and  the  rectum  filled  the  posterior  two  thirds.  On  the  pelvic 
floor  a  fleshy  nodule,  1*8  centimeter  in  diameter,  was  found  in  the  median  line, 
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OF  THE  Vagina. 

The  left  uterine  nodule  lies  upon  the  bladder  near  the  median  line,  the  rij^ht  nodule  is  clo«e  to  the  pelvic 
brim,  and  the  two  are  connected  ny  a  thin  floshy  band.  Note  the  large  oval  made  by  the  round  ligaments. 
Operation  for  vicarious  rectal  menstruation  witii  extreme  nervous  discomfort**. 

from  which  a  well-formed  uterine  tube  extended  out  and  up  to  the  brim  of  the 
superior  strait  on  the  left  side,  terminating  in  a  fimbriated  extremity  beneath 
which  lay  a  small  ovary. 

This  central  nodule  was  connected  by  a  fold  of  peritoneum  with  a  second 
similar  but  smaller  nodule  on  the  right  side.    From  this  nodule  also  a  uterine 
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tul>e  extended  oat  to  an  ovary,  Ikith  tubes  were  patiilouB  down  to  tlie  fleslij 
tioduleg,  from  wliich  well-foriiied,  round  liganiente  extended  oot  to  eacli  inguiiml 
canaL 

A  fibrous  band  about  4  eentinietera  long,  about  5  millimetere  broad,  and  ^ 
to  3  inillimeterfi  thick,  extended  down  under  tLe  bladder,  representing  the  va- 


Flo,         Lkft  Tras  anh  Ovarv  a7*h  VjEnmw  Nopflk,  the  Tifbe        Ovakv  Normal  in  StZK. 
The  iHGTnbmno  k<1c»w,  whh  pfiriillt?!  ibldn,  occuploA  tho  pc»UlQll  of  the  utcHno  btnly  and  the  uppi^r  VAgitui. 

pun.  The  rudiineiititry  uterine  conitta  tul»es  and  ovaries  were  remove*!  and  the 
[laHent  nmle  a  good  recovery* 

Microscopical  E  x  a  ui  i  n  a  t  i  o  n ,  —  Tubes  normal,  well  develoj>ed» 
notliing  atypical  in  their  histology.  They  end  in  two  imls'ti^^'mv  in  Heshy 
nodules  slightly  larger  than  the  tube^  and  containing  some  nonnal  uterine  luu- 
C06a  and  glands. 

The  ovaries  contain  (  tmiitian  folUdes  in  various  stages  of  development.  Cor- 
j>ora  lutea  and  corpora  fibrosa  are  present. 

Diagn osi ft Kudiineiitary  bicornnte  utenig,  absence  of  eernx  and  fun- 
dus of  uterus,  fumiial  ovaries  and  tubes. 

Imperforate  Hymen. — ^The  simplest  form  of  vaginal  atresia  is  that  of  ita 
lower  extremity  at  the  hynieu.  The  do^^ure  here  affects  the  vaginal  niucoui!* 
membrane  alone  and  does  not  eoimist,  as  in  atresiiE  above,  of  an  absence  of  the 
entire,  wall  with  a  replacement  l»y  fibnms  tiMsue,  forming  tlie  septum.  The  hy- 
men in  these  cases  usually  forms  a  tliick,  tough,  resisting  membrane. 

Tlie  up|>er  vagina,  uterus,  ovaries,  anri  tulies  are,  as  a  rule*  well  fonued  and 
functiiinally  active  in  such  c^ses. 
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Tliifi  condition  of  the  hymen  is  rarely  recognized  until  puberty,  when  the 
failure  of  the  appearance  of  the  ineiistrnal  ^eoretion^  is  the  occasion  of  an  exami- 
nation, whicli  at  once  reveals  the  anomalv.  It  may,  ]n>wever,  lie  diiscovered  in 
quite  young  children  by  the  accuuuilatbn  of  nmciis  within^  CBUsiii^i;  the  hynteii 
to  pout  out,  forming  a  whitish  me  between  the  labia  hcneiith  the  urethra^  which 
becomes  more  prominent  wlien  the  child  cricB,  If  l\m  aae  h  cut  open  with  a 
pair  of  gcigsors  a  little  mucim  is  dia(*harged  and  no  further  difHt-ulty  is  ex-  ^ 
perienced. 

After  pnlierty,  ag  eacli  menstrual  period  pours  its  socretionR  into  the  ut4*rus 
and  vagina^  the  more  fluid  parte  are  abj>orbed  and  leave  behinii  a  thick  tiirrysub- 
atanee.  In  the  course  of  time,  between  the  ages  of  seventeen  and  twenty,  the 
vagina  may  becoine  {]i^5tcnded  into  a  sac  l)ig  emaigh  to  lill  the  [>clviii.  The  upper 
end  of  the  sac  is  formed  by  the  expanded  uterus,  often  with  dilated  tubes  at 
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either  horn,  and  a  greatly  distended  cervix.  The  distinction  Ijetween  uterine 
cavity  proper  and  cervical  canal  is  marked  by  the  iutenial  os  uteri,  whit^h  pre- 
serves its  identity  although  mucli  dilated.  TIjc  lower  uterine  segment  opens  up 
so  as  to  appear  like  a  continuation  ui  the  vagina;  indeed,  the  external  os  is  often 
difficult  to  find.  One  of  the  tnost  impi*Ptant  complications  is  the  distention  of 
the  titerine  tubes  by  the  backing  up  of  the  retained  nienstrnal  secretions. 

The  changes  at  the  lower  end  of  the  vagina  areqinte  ehanicteristie  and  afford 
valuable  diagnostic  points,  as  they  are  readily  accessible  to  insj>ection  and  touch. 
There  is  a  marked  bulging  convex  tumor  protruding  lietween  the  labia,  whicli 
fluctuates  distinctly  upon  touch  ;  pusteriorly  it  is  limited  l)y  the  i:>erineum,  later- 
ally by  the  inner  surfaces  of  the  la!)ia,  md  anteriorly  it  resiches  the  posterior 
margin  of  the  urethra.  If  the  tumor  is  large  enough  to  till  the  lower  abdoiuen, 
rising  as  it  may  as  high  as  the  umbilicus,  the  wave  of  tinctuation  is  readily  trans- 
mitted from  above  downward  as  far  as  the  tnmor  at  the  vnlva.  The  rectal  ex- 
amination reveals  an  elongate  sac  filled  wit!i  tltiid  occtipying  the  position  of  the 
uterus  and  conforming  in  its  general  direct ioti  to  the  axis  of  the  })elvis. 

Treatment, — ^ Lives  have  been  repeatedly  lost  from  sepsis  coming  on  rap- 


iillj  iiftur  Qpcaiiig  tbese  ar^cuimilatioriB,  Ofipecially  where  tlie  tubes  liave  been 
dilated.  The  lilood  ad  lie  ring  to  tlie  and  tlie  ttjin  walk,  together  with  the 
fiudden  change  in  the  pmj^sin*e  upon  the  Ijloorl  vessels,  JiffonU  mitrieut  nuiterial 
fur  ^pdfi  ami  a  ready  avenue  for  entrance  into  the  iieighhoring  peritoneal 
cavity  through  neeroeis  of  the  thin  walk.  Tliifi  danger  will  be  avi>ided  by  a 
tboningli  clean.sing  of  the  field,  by  taking  eare  not  to  infect  the  tract  wltile  oper- 
ating^ and  by  a  careful  pack- 
ing with  iodoform  gauaie  m* 
m  to  protect  the  lield  for 
&f>nie  days  after  operation. 

After  c1e;Hi[^ing  the  ex- 
ternal genitalis  the  bulging 
ineTijhraim  i-^  opened  by  a  cru- 
cial incidou,  dividing  it  into 
four  triangular  flaps.  Tlie 
thick  tarry  Huid  is  allowed 
to  escape  j^Iowly;  the  canal 
above  it  is  washed  ont  from 
five  to  ten  uxinutes  witli  t\ 
saturated  boric  acid  aolutiou 
intrtMiuced  through  a  long 
curved  glass  douche  nozzle. 
Pains  must  he  taken  t<>  etnpty 
the  whole  vaginal  and  uterine 
cavities  of  all  tlic  blood*  An 
almnilance  of  iodoform  and 
boric  acid  powder  is  dnt^tcil 
into  the  vagina  and  todofonn 
gtmze  loosely  packed  in  from 
the  vaginal  vault  to  the  out- 
let The  nrine  is  drawn,  the 
jjowder  iiprinkled  cn*er  the 
outiiide,  and  a  pad  of  Kterilizel 
cotton  laid  on,  lield  in  pkK*e 
l»y  a  T-bantlage.  The^e  dres.-?* 
ings  may  lie  left  in  four  or 
five  days  or  even  longer,  pro- 
vided all  is  going  well  and  they  do  not  hecume  saturated  earlier.  At  any  time 
a*^  soon  as  tliey  are  wet  with  i^ecretion^  the  dressings  nmst  be  changed  by  bring- 
ing the  patient  conveniently  to  the  edge  of  the  table  or  lied  under  a  good  light 
and  witlirlrawing  the  pack  with  forcepi^  and  reinserting  it  with  a  packer,  ut^ing 
every  care  to  avoid  contact  of  the  g^iuze  with  tingers,  buttftcks,  etc.  By  this 
njode  of  treatment  sepsis  will  be  kept  out  and  the  one  great  danger  eliminated. 

In  &ome  rare  catjct*  a  thick,  tough  hymen,  alnu)st  imiJcrforat-e,  forms  an  insu- 
perable Imrricr  in  married  life.    Such  a  malformation  is  generally  soon  discov- 


¥m.  1(><J.— HvMEN*  Inta*T  avtku  Nim:  Ylasc-.       Makimeiii  LiriL 
The  imsnihnuie  wiiw  tliit^k  imd  Umqh  mid  p<irlbruted  by  tw« 
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ered  and  easily  relieral  by  a  s^iiiiple  inc^igioti  witli  the  surgean's  knife.  In  the 
figure  (l*jt>)  I  F.how  a  case,  however,  in  whicli  this  harrier  Btill  existed  after  nine 
jearci  of  married  Hfe. 

Atresia  of  Oae  Side  of  the  Uterus— Another  form  of  (♦ongeiiital  atresia  affeete 

Imt  one  horn  of  a  bicor- 
nute  uterus.  The  men- 
strual secretions  are  here 
retained  in  the  one  gide, 
and  as  the  accumulation 
increases  a  jxilvie  tumor 
is  formed^  bulging  into 
the  %*ault  of  tlje  vagina 
on  the  defective  hide, 
where  there  is  a  distinct 
ovoid  swelling,  more  or 
less  tense  and  tiuetiiat- 
iug  tt*  touch,  displac^ing 
tlie  uterus  toward  the  op- 
posite side. 

The  treatment 
of  tliis  fonn  of  gynatre- 
sia is  l>y  making  a  cru- 
ciform incision  and  evac- 
uation and  thorough  irri- 
gation, folTowetl  by  the 
ijiost  rigid  aseptic  precati- 
tiinifi  thiring  the  conva- 
lessccucc. 

Taginal  Septa, — Septa 
when  congenital  are  usn- 
ally  found  in  the  u]>])er 
part  of  the  vagina.  They 
iLppear  as  falciform  pro- 
cesses, involving  only  the 
nnicous  membrane  and 
encroaching  upon  the  lu- 
men of  the  canal.  Tlie 
cervix  may  he  entirely 
hidden  and  the  avenue  of 
eomnmnicatiou  from  the 
vagina  below  to  the  vault 
above  may  he  hut  a  smail 

161,— Thai aiATic  Atrksja  *tv  tijk  Vagina  flftrii  AcciMirLA-  i  i 

Tioff  t»r  Ti*K  MKXBTutAi.  Sjtr«KTici>a  Above.  OHtice  ptaced  at  one  Bide. 

A  mcfUan  im^Uton  aHinv*id  the  thiok,  tairy  blmHl  to  enejipe  iiri<l  Sometimes    the  Sep- 

necimtuliitc  in  the  ii|H'c'ulMrn  m  (ihown.   Tliu  meiiibrMiiL^  was  tJit-'n  , 

exomni  along  %iic  diMod  Vim,        5, 16&6.  tulu  extends  transveree- 


the  entire  vagina,  forniiiig  an  atresia,       m  the  t^am  shown  in 
Fig.  161. 

Such  septa  may  mechauieutlj  cause  fitenlitj.  Tliey  may  also  a<*t  pot*ket*5  in 
which  irritating  secretione  are  retained.  The  treatment  m  simply  to  divide  the 
fieptum  with  a  scalpel  in  one  or  two  directions  down  to  its  hase  without  an  anes- 
thetic. If  the  Bcptuni  m  thin  and  nienihranous  no  sutures  will  he  needed  ;  if 
fleshy  and  l>leeding  at  the  huse,  two  or  three  tine  silk  miture^  at  this  point  will 
draw  the  upper  and  kivier  gurfaces  together  and  stop  tlie  flow.  These  septa 
nm^it  not  he  confused  with  the  acquired  cicatricial  septa,  wJiicli  need  a  different 
treatment. 

Double  Vagina  associated  with  a  Septate  Uterufi. — When  there 
jfi  a  fusion  of  the  MuUerian  ducts  without  the  ahsorptirm  of  the  septum,  uterus 
leptug  and  douljle  viigina  are  formed.  These  eases  are  not  nire,  and  often  i>re- 
serit  a  hiBtor)^  like  the  following :  M.  C.  (No,  4887,  Deceml>er  28,  189*5),  age<l 
fortj-one,  married  twenty-six  years;  iii-para;  lahors  difficult,  but  not  instru- 
mental ;  thi'ee  niist  arriages. 

Meni?tniation  hegan  at  fifteen,  regular,  moden^te,  lasthig  two  to  three  tlays, 
always  witli  much  pain, 

E  X  a  m  i  n  a  t i  0  n External  genitals  nornitil ;  hynieii  hcgiiming  on  left  j^ide 
!>elow  urethra  around  ti*  posterior  margin  is  intact,  beyond  this  on  the  ri^ht  side 
hrtiken  in  three  places^  leaving  caruneulti?  t»etweeTK 

A  prominent  bridge  of  ti^isne  extends  from  a  point  1  centi metre  lich>w  tlie 
everted  urethra  to  the  p<ji?terior  margin  of  the  hymen,  where  it  f-urves  upward 
and  joins  the  liymen  on  the  left  side. 
This  bridge  I  between  the  anterior  and  tlie 
p<jsterior  walls  is  thick  and  flcf^hj,  hooking 
like  normal  vaginal  tingue.    It  begins  on 
the  antjerior  wall  1"5  centimeter  bn^ad,  is 
ah«>ut  5  miUinicters  bn»ad  in  the  middle, 
2  to  3  mininieterg  in  wndth  whei^  it 
joins  the  left  side  of  hymen.    Two  vagi^ 
nal  orifices  are  formed  in  this  way^  the 
left  crcscentic  with  the  lower  sharp  horn 
of  crescent  encroaching  on  the  left  side ; 
the  riglit  opening  is  oval,  3  by  2  centi- 
meters in  Bize  when  hehl  slightly  apart: 
The  redundant  vaginal  wallt*  pout  inti> 
l>**th  of  thei?e  orifices, 

Tlie  vaginal  introitus  looks  as  if  the 
»*igbt  side  had  lieen  hroken  down  and  its 
Mollis  miootlied  out  hy  labor,  w^hile  the 
left  side  remained  intai^t.    This  doubling 

the  vagina,  apparent  at  the  orifice,  is  continued  all  the  way  up  to  the  flattened 
<]oahle  nterine  cervix,  and  upon  introducing  a  bivalve  s()ei^u1um,  two  httle 
c^ervioes  appear  at  the  vaginal  vault,  one  in  each  lialf  of  the  vagina,  with  Ivoth 
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openings  turned  towanl  tire  eeptiinu  TJie  eeptiim  m  not  quite  m  tliick  above  as 
below,  mid  it  nieasiire»i  al^out  8  centiTneters  from  antenor  to  iK>siterior  walL 

A  diagnotttB  of  j^elvic  al»st*est^  waf>  iua<le  in  thie  ease,  and  in  order  to  evaeuate 
it*  by  the  va|]^ina  and  to  i^eeure  j^ood  drainage  in  a  dependent  pjsitioii  it  wa« 
neeefi&ary  to  excifie  tlie  entire  eeptuni,  and  so  unite  the  ri^lil  and  left  viigina^  into 

one,  T]ih  was  done  by  ent- 
ting  it  away  with  sc'ii^*M>rs  at  a 
little  distance  from  the  vagi- 
nal walls.  The  bleeding  was 
I  n  I M 1  e nite  and  easi  1  y  e on t rol  1  ed 
by  a  eontinuoTie  ciitgiit  sntnre 
along  the  anterior  and  poste* 
rior  vaginal  walb. 

An  explonitory  alKloniinal 
itideirai  was  then  made  atid 
the  vagina  opened  and  ilrained 
in  the  vanlt  t»ehind  the  eer- 
vices  nu()er  gn idanw  of  the 
fingert^  in  the  alwlonien,  and 
the  patient  reeovered. 

Foreign  Bodies, — Tlie  one 
foi-eign  body  found  in  the 
vagina  with  any  degree  of 
freipiency  is  a  pessary,  intro- 
diired  for  therapentic  pur- 
pose,'^.  The  ])es8ary  beeomee 
injurious  when  it  is  too  large^ 
ur  when,  owing  to  it^  com- 
poKition,  it  gives*  ri?ie  to  foul 
BeeretionR,  or  when  left  in  too  long.  It  was  more  a  fault  of  our  pi-edeeeK^t^on?  than 
of  prenient-day  praetitioiiers  tlmt  they  tried  to  effeet  hy  the  size  of  the  pei^sjirr 
what  they  eon  Id  not  attain  by  its  8killful  a*l  jufituient.  I  once  removed  a  Iludge 
pessary  large  enough  for  a  mare,  whieh  had  been  thrust  into  the  vagina  year 
liefore  to  relieve  a  simple  Hexion.  In  anotlier  ease  I  found  an  oh!  woman  in  a 
low  typhoid  ctmditioTi  which  wm  inexplieable,  until  a  fetid  leneorrheal  di*^eliarge 
was  diftcovered ;  then  on  vaginal  examination  a  large,  thick  ring  [lessary  wm  felt 
choking  the  vagina.  On  removal,  it  was  found  to  be  maile  of  cloth  coveretl 
witli  an  irnpenneable  paint  and  stulTed  with  liber.  It  had  l>een  introduced  in 
Germany  fifteen  years  previously ^  and  hail  produced  such  extensive  ulceration  of 
the  vagina  with  absorption  friuu  the  raw  ttiu-face^^  ag  to  bring  on  the  tvphoid 
condition  in  which  the  patient  died,  in  spite  of  the  removal  of  the  eause  and 
repeated  careful  cleansing  of  the  wounrl  surfaces. 

In  another  instance  a  stem  pessary,  which  liad  lH>en  introduced  by  the 
family  physician,  was  thought  to  have  bcM?n  h>st,  as  examination  failed  to  reveal 
its  presence  in  the  vtigina,    I^ater,  the  patient  l>egan  to  suffer  in  tense  Iv,  and 
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came  to  the  hospital  in  a  septic  condition,  and  on  cxaniinationi  the  peseary  was 
found  lying  trane%^em;ly  iu^mss  the  vagina,  one  end  liaving  buried  iteelf  in  the 
perineimi,  where  it  was  felt  m  a  hard  hcKly,  wliile  the  eup  hiul  ulcerated  its  way 
into  the  bladiler,  prothiein^  a  ve^ieo-viigitml  tistiila.  It  was  removecl  hj  break- 
mg  it  to  pieces  with  the  bone  foreeps.  The  patient  did  not  rally  from  the  eep- 
tie  eontlition,  and  died  in  a  few  days. 

Soft*r Libber  ring  j)essaries  eonnnonly  produce  a  free  leucorriieSj  often  with 
intense  itching  of  the  external  genittdsj  and  for  this  reason  I  have  abandoned 
thera.  Tlie  effect  of  a  bard-nd>her  pessary,  wliieh  is  too  large,  is  to  imbed 
itself  ill  tire  posterior  vaginal  wall.  On  removing  such  a  pessiit-y  a  iicei>  senn- 
cirenlar  sulcus  may  be  seen  t>ack  of  the  cervix  and  extending  out  on  the  lateral 
walls.  When  the  granulations  meet  over  the  posterior  bar,  this  part  of  the 
pessary  is  completely  buried^  and  must  lie  ent  out  to  be  reuiovecL 

In  mi>re  extreme  oiu^L^s  the  uk*eration  extends  tlimngli  into  the  rectum  liehindj 
iiu*l  the  anterinr  bar  pusiies  throngb  the  vesii'o- vaginal  wall  into  tlie  bladder  in 
front,  foniring  recto-vaginal  and  vesico-vaginal  tistuliee.  Instances  of  iilcenitiim 
even  into  the  [leritoneum  are  also  recorded. 

The  treatment  is  the  removal  of  tlie  fomgn  \}ody  and  keeping  the 
wound  clean  by  rei^ieil  irrigations  until  it  is  beale<l,  and  then  closing  the  tis- 
tida.  Careful  note  nmst  be  taken  of  the  fact  that  where  the  foreign  body  has 
lx!en  in  place  for  years  tlie  vaginal  orifice 
<iffen  iiecomes  m  t*ontraeted  as  to  prevent  its 
withilnnvfll  by  sinijde  trat'tion  through  the 
€>atlet  without  lacenition.  The  effort  may  be 
first  made  to  remove  it  by  traction  in  the  di- 
rection of  least  resistance,  after  cleansing  the 
vai^ina  thoroughly  and  injecting  into  it  a  large 
Unjintity  of  va,scline.  If  the  jTCSstiry  can  not 
lie  extracted  in  this  way  without  injury^  either 
on  account  of  ita  size  or  because  of  the  in- 
cnistations  covering  it,  the  operator  must  re- 
move it  in  pieces.  Ti»  <lo  this  he  will  have 
lietter  connnand  of  the  field  and  he  less  liable 
to  injure  the  vagina  with  the  patient  in  the 
knee-breast  position  and  the  posterior  vaginal 
wall  w^ell  retracted  by  a  broad  Binif^  specu- 
I  am.  The  pessary  is  then  ea^sily  seen  and 
caught  with  a  pair  of  stout  forceps,  wliic^h  fix 
it  flnuly,  w*hile  with  bone  forceps  it  is  cut 
into  pieces  email  enough  to  I)e  readily  re- 
moved. If  the  forcep  can  not  break  it,  a 
meta<'arpal  saw  may  Ik?  nseib 

Ulcerate*!  areag  should  lie  freely  penciled  with  a  5  jier  cent  nitrate  of 
nilver  sohitioti  every  four  or  five  days,  and  warm  Umc  acid  douches  used  twice 
<laily  until  the  wound  hsu*  healed, 
id 
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Vaginitis. — Vaginitis,  or,  more  correctly,  colpitis,  is  an  inflammatory  affec- 
tion of  the  vaginal  mucosa  usually  due  to  a  bacterial  infection. 

Vaginitis  may  also  be  the  result  of  the  application  of  an  irritant  to  the  vagina, 
but  the  disease  does  not  persist  unless  the  inflammation  is  kept  alive  by  tlie 
invasion  of  one  or  another  of  the  pathogenic  organisms.  A  vaginitis  is  also 
often  produced  by  the  irritant  effect  of  a  foreign  body  in  the  vagina,  such  as  a 
pessary,  particularly  if  the  pessary  has  been  transferred  from  another  person 
without  being  sterilized. 

Although  a  variety  of  micro-organisms  form  the  real  basis  of  the  different 
forms  of  inflammation  of  the  vagina,  but  few  of  these  have  as  yet  been  identi- 
fied, and  it  is  often  impossible  in  a  given  case  to  name  the  true  cause.  The 
best  known  forms  of  bacteria  liable  to  produce  a  vaginitis  are  the  gonococcus, 
the  tubercle  bacillus,  an  organism  resembling  the  oidium  albicans,  and  a  gas 
battillus. 

Gonorrheal  vaginitis  is  rare,  and  so  experienced  an  observer  as 
Bumm  (Veit's  Hatidb.^  Bd.  i,  p.  474)  declares  that  he  has  only  seen  five  cases 
all  told. 

Too  great  care,  therefore,  can  not  be  taken  in  establishing  such  a  diagnosis. 
Bumm  considers  that  the  cases  commonly  considered  as  gonorrheal  vaginitis  are 
merely  the  result  of  the  secondary  irritation  proceeding  from  the  stagnation  of 
purulent  discharges  from  an  infected  cervix.  He  (juotes  further  exi)eriment8 
made  in  v.  Ilinecker's  clinic  in  Wiirzburg,  in  1880,  where  the  vagina  was  allowed 
to  remain  for  twelve  hours  in  contact  with  a  gonorrheal  secretion  without  any 
manifest  result. 

Veit,  on  the  other  hand,  is  inclined  to  lay  nmcli  stress  on  the  gonococcus  as 
an  etiological  factor. 

The  exemption  of  adult  women  is  apparently  due  to  the  thick  impervious 
vaginal  epithelium ;  in  young  children,  on  the  other  hand,  and  even  in  young 
women,  where  the  vaginal  epithelium  is  tender  and  succulent,  an  infection  of 
this  soii;  is  far  more  liable  to  occur. 

Pregnancy,  by  the  increased  blood  supply  to  the  genital  organs,  with 
the  attendant  softening  of  the  tissues,  increased  moisture,  and  loss  of  the  super- 
ficial layers  of  the  vaginal  epithelium,  predisposes  to  inflammatory  processes, 
and  a  slight  trauma  may  suflice  to  bring  about  an  acute  colpitis.  At  this  time 
we  observe  the  two  following  forms,  which  are  almost  unknown  at  any  other 
period. 

The  aphthous  vaginitis  is  due  to  the  presence  of  a  vegetable  parasite, 
resembling  closely  the  oidium  albicans,  which  appears  in  white  raised 
patches  on  the  reddened  vaginal  wall,  and  in  the  shape  of  small  white  flakes  in 
the  vaginal  discharges. 

The  other  form  of  vaginitis  is  known  as  colpo  - hyperplasia  cystica, 
and  is  characterized  by  the  presence  of  gas  cysts  in  the  vaginal  mucosa,  the 
formation  of  gas  being  due  to  a  l)acillu6  which  has  been  isolated  by  several 
observers.  The  gas  is  found  in  cavities  in  the  interstices  of  the  connective 
tissues. 


A  vagifiitis  nrnj  bIso  be  due  to  c«»iitact  witli  the  irritating  (liei/harges  of  a 
carcinomatous  cervix- 
Senile  vaginitis  h  peenlhir  to  old  age,  wlieii  the  vagina  m  atrophic  anti 
liae  H  p«'ior  blood  supply;  if  at  this  time  an  inllamuiation  is  net  up  by  an  irritat- 
ing uterine  or  cervical  di^eharge,  or  if  a  trauma  occurs  from  coitus  or  otber 
cause,  the  result  is  an  ulcemtal  area  whitrh  h  slow  to  heal,  or  adhcbioui^  inav 
fi»rm  cbiefly  at  the  vaginal  vault,  giving  rise  to  the  a d  h e & i  v  e  y agi  n  i  t ie  of 
old  Bgl^ 

Finallv,  tliere  is  found  at  tirin.%  atH'onjpanviiig  febrile  or  cxanthcnjatous  dii^- 
ejusea,  a  severe  form  of  vaginitis,  whirh  may  pret^ent  the  pii-turt*  uf  diplitlieritit^ 
vagirdtis,  m  calletl  from  the  fake  memlirane  formed,  either  in  localized  ai^a^  or 
almost  entirely  covering  the  vagina.  Tlie  intiaiiimatioii  may  even  be  eevere 
eni>ugh  to  terminate  in  gangrene  and  sloughing  of  the  vagina. 

Them?  cases  are  usually  ma*^ke<l  hy  the  acute  general  Byinptonifi  of  tbe  di**- 
ea*ie,  and  in  the  wori^t  forms  are  abnoBt  always  fatah  Tbe  residte  of  tlie  let^i* 
eevere  forms  are  seen  afterwai^d  in  atresia  or  stenosis  of  tbe  vagina, 

A  chronic  fonn  of  vaginitis  is  also  seen,  cbaracterized  by  tlncken- 
ing  ami  prominence  of  the  papilla*  of  the  mncoue  membrane,  by  a  thin 
purulent  disi*baTge,  and  sometiraes  by  ul<  crate*!  areas  in  various  parte  of  the 
vaginal  wall. 

The  symptoms  of  a  vaginitis  vary  greiitly  from  the  acute  form,  where 
tbe  patient  is  unable  to  im>ve  on  accoujit  oi  the  severe  psiin,  with  its  attendant 
vei?icial  and  re<*tii!  tenesmus,  Ut  those  voices  where  the  only  fornjdaint  is  of  irrita- 
tion of  the  e%t*mal  genitals,  with  some  vaginal  dist^jarge. 

On  examination  in  an  acute  cane,  the  labia  and  snrrouTHling  skin  show 
m^rns  of  inilanimation,  heing  redilened,  thickened,  and  smeared  with  a  whitish 
purulent  iHs(*barge,  On  separating  tbe  labia  tbe  discharge  will  be  seen  issu- 
ing fnmi  the  vaginal  orifice,  which  may  he  jH^uting  and  of  a  deep  red  color. 
On  intrmbicing  tbe  finger  tbe  vagina  will  he  found  hot  and  swollen  and 
Bensitive,  the  tissues  feel  softer  than  rmnnal,  an<l  on  witlulrawing  the  linger 
it  may  §bow  a  little  streak  of  Idood.  I'nder  the  &i>eculunj  tlie  vagina  is  of  a 
deep  red  color,  the  mucosa  looks  thicker  than  normal,  arul  in  places  a  velvety 
apf^eHmnee,  from  the  prominent  pipillae,  is  nolerb  SmsiM  blood'ro<l  areas 
niay  tih<*  l>e  seen  which  bleed  on  touch;  these  are  points  where  tbe  mucosa 
m  thinned  out  and  the  ljki<»d  vessels  show  more  distiuctly.  This  latter  appear- 
ance was  tbe  origin  of  tlie  name  of  c  o  1  p  i  t  i  s  g r a  n  u  I  os a for  one  variety 
of  vaginitis* 

The  s y m p t o Tr» s  in  the  senile  vaginitis  arc  usually  but  slightly 
marked^  and  tbe  condition  is  often  dis<*overed  m-eiden tally.  There  is  usually  a 
little  purulent  discharge,  the  vagina  is  smooth,  injected  nniformly  or  sptjtted 
with  red,  diuiinishefl  in  calilier  and  knigth  and  coitus  is  inferfered  with. 

In  vaginitis  accom|>anyiug  pregnancy  tlic  prim^ipal  complaint  is  tbe  abnost 
nnlie*irab]e  itching,  wbicli  at  times  prevents  the  patient  from  sleeping, 

Tbe  diagnosis  of  vaginitis  can  *in!y  l>c  made  by  a  tborougli  examina- 
'oo  of  tJje  jmrta.    The  presence  (if  a  pnifuse  (*unly  secretion  covering  the  walls 
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should  not  suffice,  but  this  must  be  wiped  off  and  the  color  and  amount  of  swell- 
ing or  thickening  noted.  The  aphthous  vaginitis  may  be  distinguished  by  the 
small  white  flecks  on  the  surface,  which  can  not  easily  be  wiped  off,  and  by  a 
microscopical  examination  of  the  discharge.  The  colpo  - hyperplasia 
cystica  is  recognized  by  the  presence  of  the  cysts,  which,  on  opening,  are 
found  filled  with  gas. 

The  diagnosis  of  gonorrheal  vaginitis  must  always  be  carefully  made,  and  if 
there  is  any  doubt  a  gonorrheal  source  should  not  be  suggested  to  the  patient. 
The  acute  history,  with  the  onset  following  six  or  eight  hours  after  coitus,  the 
profuse  yellowish  discharge  with  a  slight  pungent  odor,  the  involvement  of  the 
urethra,  cervix,  and  perhaps  one  of  the  vulvo-vaginal  glands,  will  all  help  in 
the  diagnosis,  which  must  also  be  strengthened  by  a  microscopical  examination  of 
slides,  stained  by  the  Gram  and  other  methods. 

The  treatment  of  vaginitis  depends  to  a  large  extent  on  the  cause  of 
the  inflammation.  The  proper  plan  is  to  discover  the  cause  when  possible  and 
to  remove  it,  and  then  to  treat  the  remaining  disease. 

For  example,  a  foreign  body  must  be  immediately  removed,  and  in  many 
cases  this  will  be  the  only  treatment  necessary.  The  irritating  discharges  from 
a  carcinomatous  cervix  or  from  a  sloughing  uterine  myoma  must  first  be  checked 
by  the  removal  of  the  growth  and  by  vaginal  douches. 

The  local  treatment  may  be  carried  out  by  using  medicinal  substances  in  a 
watery  solution,  introduced  through  a  syringe  into  the  vagina,  or  by  medicinal 
substances  applied  directly  in  viscous  solutions  or  as  dry  powders. 

Irrigation  of  the  vagina  is  best  practiced  with  a  fountain  syringe  with  a 
glass  nozzle,  which  can  be  easily  and  thoroughly  cleansed  by  boiling.  The 
reservoir  of  the  syringe  slumld  only  be  raised  a  foot  or  eighteen  inches  above 
the  patient,  and  the  injection  should  always  be  taken  in  the  reclining  posi- 
tion, allowing  the  fluid  to  enter  the  vagina  slowly,  the  nozzle  not  being  intro- 
duced over  two  inches.  The  patient  should  also  lie  quietly  for  a  time,  allowing 
the  last  of  the  irrigation  to  remain  in  contact  with  the  vaginal  mucosa  for  a 
short  time. 

Various  substances  are  used  in  this  way,  either  for  their  antiseptic  or  astrin- 
gent action,  and  combinations  may  be  made  in  which  both  actions  may  be  taken 
advantage  of.  The  watery  solutions  which  are  most  frequently  used  are  bichlo- 
ride of  mercury,  in  strengths  of  from  1-40,000  to  1-10,000;  carbolic  acid,  20 
or  30-1,000;  potassium  permanganate,  5-1,000;  boric  acid,  30  or  40-1,000; 
also,  as  astringents,  tannin  from  10  to  30-1,000 ;  acetate  of  lead,  1  to  5-1,000 ; 
alum,  10  to  25-1,000. 

When  the  discharge  is  acid,  it  will  often  prove  of  distinct  advantage  to  use 
alkaline  douches,  siich  as  lime  water,  soda  water,  etc. 

The  use  of  cotton  tampons  soaked  in  viscous  solutions  of  various  agents  is 
also  a  good  method  of  treating  vaginitis,  with,  however,  the  drawback  that 
the  patient  must  see  her  physician  every  time  it  is  necessary  to  renew  the 
tampon,  for  it  is  usually  impossible  for  her  to  introduce  it  herself.  The 
tampons  may  either  be  introduced  in  the  knee-breast  or  in  the  left  lateral 
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poeitlan,  or  they  may  l^e  intmlneed  in  tlie  dorm]  position,  using  a  bivalve 
fipeculunu  Tlie  tampon  should  either  be  soaked  in  the  fluid  or  the  fibere  can 
be  ge|>arate<l  en4mgh  tu  form  a  cavity  in  tlie  center,  in  which  the  fluid  may  he 
pmrcd.  Eat*h  one  muet  also  Lave  a  cord  attac*lted  firmly  to  it  to  facilitate  the 
removal. 

The  gubetanee  generally  need  for  the  vehicle  is  glycerin,  as  this  has  itself  a 


Fio*  163. — Tunf-WALLfcD  Cyst  of  the  KjriiiT  Vauimal  Wall. 

TIm       it  MEQtirhi&t  scutiiinate  aiid  Uie  base  m  ifjtich  tinmlJcT  than  the  grt»t£fit  oireuitiferenc&  Path. 

No.  4'^. 

certain  amount  of  action  on  the  vagina.  In  thifi  may  be  difisolved  alum,  5-100, 
lM>rie  acid.  In  to  2r»-l(Ni,  or  iehtljyol  of  5  or  lu  per  cent  t^trength. 

Dry  powders  may  be  appHed  to  the  vagitial  gm^face  through  a  powder  blower 
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or  by  meanR  of  a  brui^h,  or  they  may  lie  iticlogetl  in  a  wad  of  wide-metihetl  gauze 
and  mtrodueed- 

Nitrate  of  silver,  in  5  or  10  per  eeiit  solutions,  may  he  appliat  locnllj  to 
uloerated  are^is  hy  an  applicator  wound  with  I'tttion. 

The  prognosis  of  uioet  cases  of  aeute  vaginitig  m  pjod  if  tlie  cau^  can  be 
reinoTe<i    (tonorrbeal  va^iiitls  usually  heals  quickly,  though  there  h  always  a 

chance  of  reinfection  from 
tlie  cervix  or  urethra,  un- 
less these  also  receive 
careful  and  prolonged 
treatment*  The  chronic 
and  senile  forms  are  hard 
to  heat  on  account  of  the 
marked  changes  wMeli 
the  tissues  have  under- 
gone,  rendering  rejuve- 
nation irui>06sible ;  tlie 
prognosis  as  to  complete 
cure  in  these  cases  must 
therefore  be  guarded, 

?agmal  Cysta.— Cysts 
in  the  vaginal  wall  are  not 
so  rare  m  is  commonly 
supposed,  for  if  aU  casee 
were  examined  carefully 
enoHgli  small  cysts  would 

Vbef  requently  foiuid  which 
i      are  onlinarily  overlooked ; 
i      cysts,  however,  as  big  as  a 
^  J     hen's  egg  or  even  larger, 

are  uncomujon.  Cysta 
may  spnng  from  any  por- 
tion of  the  vagina]  walls, 
and  are  usually  hemi- 
spherical or  ovoid,  round- 
ed or  flattened  on  top, 
filiining  and  translucent 
when  the  vaginal  rnneosa 
is  thiimed  out  over  thein, 
and  projetiting  into  the 
vaginal  hnneu,  which  may 
be  seriously  encroached  upon,  I  saw  one  clear  thin- walled  cyst  lying  behind  the 
ccrvi,x,  renifi>rni,  concave  anteriorly,  extending  transversely  across  the  vaginal 
vault,  about  ;i  centiTnetcrs  (1/2  inch)  long  by  1  centimeter  in  bre^idth.  Several 
f^mall  cysts  are  o<Tasionall\'  found  in  a  group. 


Fio.  Itj6.— Cyst  of  tue  Amkiuiuie  VAij|>AL  Waul  in  pFcKaNANtiv. 

The  entire  eyst  b  translucciji,  witK  wUitifth  bmd*i  intcrJaoing 
ovur  tha  flurfa('C.  Note  tb<i  wciU-deflnifd  biootl  ¥e«inela*  ^'&tu^u]  sisu* 
Dee.  9.  mb. 
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The  cyst  eontente  are  thin  anti  watery,  gluey,  opaleecerit,  or  even  purulent. 
I  have  seen  purulent  vaginal  cysts  iive  riuias,  three  of  the  anterior  wall  and  two 
of  the  poi^teririr,  all  of  them  extremely  paiiifu!  and  ^itnimtive  to  the  BlighteBt 
touch  and  assotiated  with  fever.  Two  of  those  on  the  anterior  wall,  however, 
were  not  true  vaginal  cystfi^  but  were  suburethral  abscesiM^B,  discharging  into 
the  nrethra  ;  another,  a  true  vaginal  cyftt  with  a  thin  wall,  wa^  seen  with  Dr. 
A,  K.  iliniclij  of  Phihwlclphia,  antI  wsis  situated  within  the  vagina  on  its  ante- 
rior wall,  ovoid,  and  as  big  aB  a  hen's  egg  ■  it  was  cured  by  a  simple  incision, 
evacuating  the  pus    The  fourth  was  4  centinieterg  (1*6  inch)  in  diameter  and 


¥UK  ni7.— Abwoem  of  mi  Ri£im>-VAaTifAt  Si»rrrii  (A)  i»  tiik  Vi^vtn  Pmr  nr  rtiit  Yaqjuk. 

3  centimeters  (l  ii  inch)  thick,  situated  in  the  posterior  vaginal  wall,  high  up, 
juf^t  lielow  the  vault  and  seemeil  fixed  to  a  Ann  ba&c.  It  canset)  paroxysms 
of  agtnijzing  rectal  pain,  during  whicli  tlie  patient  would  stiuid  grar^ping  a  chair 
and  acrreaming.  On  incising  it,  thick,  yellow,  odorless  pus  escaped ;  the  walls 
nf  the  cavity  were  smnf>th,  riff'id,  and  irregular  above.  There  was  no  comninni- 
cation  with  the  rectym  in  this  c^ase,  m  nutful  in  hu  almees*^  of  the  recto- vagi  rial 
septum  repirteti  by  Ileydrich  {CmtmJh.f,  Gyn.^  1891,  No.  21),  The  remaining 
rai^  involved  the  p<>sterior  vaginal  wall,  low  down,  and  waj^  caused  by  a  rectal 
tistula,  so  that  out  of  the  live  four  were  psendo-  and  but  one  was  a  true  vaginal 
cyst. 

Ktiol  ogy  .—The  current  belief  that  the  true  vaginal  cystA  are  comnionly 
furmcil  in  (iftrtucr  s  tlucts  is  erroneous,  fnr  two  reasons— the  superticial  site  of 
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Fir.  16S,"-AB»ciag  of  Trrit  RKrTfi-vAoiNAL  Septl^v  wHcm  a  Rkctat* 
FrartTLA,  maritNDrNo  tne  FisKiKeL^u  ani>  the  Pu^tekioji  Vaci- 

3tAL  WALt. 


these  cyste,  and  their  indifferent  positions  on  the  anterior,  lateral,  or  poeterior 
watlB.    The  case  mentioned  above  is  aleo  quite  conclusive  evidence  against  this 

theorj^,  inasmneh   as  the 
cyet  kj  quite  supi^rficial, 
and  croflsed   the  vaginal 
,         vault  from  side  to  side  with 
X\    X^BI^^^vC/^  \      /    /  horizontally- 

X\     -tk^VKHH^K  i^^^^nMnfll TS^^    /       Another  ohjeetion  is  tho 

fact  that  a  group  of  gmall 
cyste  may  he  found  irregu- 
larly distributed  on  one  gide 
of  tlie  vagina,  and  not  ar- 
ranged in  a  curved  or  in  a 
straight  line^  be  would  lie 
the  case  if  they  originated 
in  Gartner's  duct.  The 
eame  objeetiune  can  not  be 
urge<l  against  the  cases  cited 
by  Kiwiech  and  Veit,  in  which  a  row  of  cysts  were  distributed  in  line  along  the 
anterior  vaginal  wall  on  either  side.  Nor  can  any  objection  be  urged  against 
the  euppo«ition  that  cysts  at 
the  vaginal  vaults  lateral  to  -  - 

the  cervix  and  extending  up 
into  the  parametrium  above 
the  vault,  liave  develo]ied  id 
the  remains  of  the  duet. 

I  would  divide  vaginal 
eysts^  according  to  their  ori- 
gin, into  those  arising — 

1.  From    the  vaginal 
glands, 

2.  From  epithelial  nests 
included  in  the  sear  tisHue 
following  a  trauma, 

3.  From  Gartner's  duct^. 
The  vaginal  glands 

are  sparse  and  are  lined  with 
cylindriciil  epithelium ;  when 
the  duct  becomes  choked  tbe 
accumulating  secretion  with- 
in pushes  fjut  into  the  vasrina 
in  tbe  direction  of  least  re- 
sistance and  a  cyst  is  formed. 
The  evidence  we  have  of  this 
mode  of  origin  of  some  vaginal  cysts  dejiends  upon  the  researches  of  F.  von 


YiG.  Irifl.-^RECTKJN  or  THK  W^LL  OP  A  Cyst  tinnn  TUfc  Aktk- 
Riiiii  Wall  of  the  Vauista,  jtht  to  tije  Ric^t  am* 

Thu  oypi  wftllf  vcrc  nmooth^  thin^  unil  imni^pftreTit;  tlie  cuvUjr 
vk  u^  vinlit\\  cisiHtpt  fur  a  few  i':lumpi^  tif  round  ctjib  here  nnd  ll*L*rp. 
^,  Ptrntifiiti  i^pitliolium :  b.a  vairUmi  glurid  Uu^l  wi\h  t'lliiiU^I 
cylindTHul  opltheliuiu  KituatcHl  in  thi-  t'onufeti vt*  tWue  in  th« 
walii  of  I  he  cy^t;  i\  blood  lyin^  frue  ui  ihf?  utroiuR;  Inr^o 
Hpn<Uo-Hlifl|n!d  i'onnetitive-tisfttia  coUn ;  c»  fyliinlrk-iil  ciiinUnl  e|n- 
t  flu  I  mm  UmiJif  tlie  vy^t  cnviiy.    I'mUi.  No."  lt>v±    Magnified  ;j«0 
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Prensehen  and  the  diBcoverj  by  C.  Huge  of  a  gland  in  one  of  hm  sections  of  a 
vagiiial  cyst. 

I  am  prepared  to  etrengthcn  Iluge's  position  hy  showing  a  Bitnikr  ca«e  in 
wliieb  a  vaginal  cyst  1  Uy  1\5  centimeter  in  size  was  retuovL^d  and  foimd  lined 
\dth  coliintnar  ciliated  epithelinin ;  between  tbe  cyst  and  tlie  typical  vaginal  epl- 
tlielium  lay  a  tlattened  vaginal  gland  lined  with  columnar  epithelium  similar  to 
that  i*f  the  cyst,  and  radically  different  frum  tbe  vaginal  epitbeiium. 

The  cysts  due  to  epithelial  inclusion  (bcc  Fig.  171)  are  entirely 
different  in  their  microscopic  charac^ters ;  tbey  are  usually  sraall  and  located  in 
tbo  jKjsterior  vaginal  wall  at  the  outlet  or  near  it,   I  have  seen  one  case  in  which 


Fwa,  1T{>. — Cvirr  B  by  5  ('EWTrirETERP  iw  Diauetek  PROTRirniNQ  from  the  Vaqina  ani>  chveheu  on  its 

j  ExT*tt3fAt   SlHrAfK   BY   SMOOTH   VAtilNAL    ML'COSA"    EcHl-SHAPKH    APil*    DllNWBLY    ADttKKKKT   TO  TUB 

The  wall*,  f\  mil  U meters  in  rbicknei^i^,  iire  of  ii  ilnrk-ffravish  opjifiue  color,  and  the?  cavity  t^ontnujH  a 
pcn«illliti<l^  jf  i<^[iisk  iitibst&nce.  This  cyst  ia  lliic'd  with  ii  aingtu  la^  er  of  high  e^HudricUil  epitheliimi,  u  true 
p.r^tcity|«MTf  ibttt  fouml  in  the  cervix,    tn  thm:  nm  ijilets  hned  with  cpithditiin  like  thut  liiiiDif  tho 

triut^fnpi?  of  the  cyst;  thci*t?  inlvtb  sotncthiif^  dip  down  iwto  the  w*ill  of  the  ey>t  a  centimeter  or  niorts  and 
f*Ic^»srMfly  reA<  iiibk  tnn?  >clj4ndrt  in  their  stractnrtJ.  Just  btmcath  tlio  liiiirifj  iiiiirJit^lhim  of  tho cyst  cuvity  there 
U  A.  liiytr  nf  twnnective  tissue,  nutl  next  to  thiu  ijaitm  a  bromL  iayer  of  iion-rttn|^ml  ehuscIc  flbure  fUt  loiifttu- 
ili^w^  m\W,  trRnHvnrMi.ily%  and  <sltltqm?iy,  A  liivt-r  of  norniftl  striititicVi  nqupmoiis  I'lutlit  liuin  Yim  over  one  portion 
of*  outer  Burface.    CiiiiMs  of  Dr.  L\  P.  Nofjle.    l-'aih*  No,  177 X    Mj^nified  four  time*. 


8  <^j?i?t  almost  2  centimeters  hi  diameter  lay  <m  tlie  left  side,  pituatetl  in  a  com- 
I  pf  ^^te  tear  of  the  geptuiii ;  in  two  other  caees  tbe  formation  of  tbe  cysts  followed 

(f'*>t^«^ratiijnft  on  tbe  pot^tcrior  wall  in  which  itHets  of  nndenuded  tmm  were  un- 
<l**^^btedly  left  behind ;  in  one  of  them  three  or  four  cyets  followed  the  line  of 
tb«  scar,  in  the  t>tlier  the  cjftt  was  in  tbe  Btilcus  and  was  2  by  1-5  centimeters  in 
dv^^neter.    In  all  cysts  of  this  group  tlie  epithelium  is  ^^qimmoiis,  and  usually  in 
i^r  €>     three  layers  ;  in  one  inetance  piles  of  desquamated  epithelium  were  found 
L  Ift        cvst  ciivitv^  ■     ■  ■  . 
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Cysts  developing  from  Gartner's  diieta  are  found  in  rare  instancefi  at  tlie 
Ya^nal  vault  extending  up  betvreen  the  folds  of  tlie  liroad  ligament. 

Cystaof  the  vaf^inal  vault  iiiiiat  l>e  dm- 
tingiiished  from  tlie  atresia  of  a  rndiinen- 
tiiry  horn  of  the  uteruSj  whidi  forms  a 
pnjminent  fliietuatiog  tumor  at  the  vault 
or  extending  from  the  vault  down  the  lat- 
eral walh  In  these  wises  there  is  a  history 
of  pain  aggociated  with  the  retention,  and 
a  bimanual  exaniiniition  through  reetuni 
and  ahdomen  will  sliow  that  the  tumor  ex- 
tends well  np  into  the  pelvig.  A  subure' 
thral  ahseess  is  peculiar  in  its  position  be- 
neath the  urethra,  the  thick  vaginal  wall 
covering  it,  its  extreme  teuderne-ss,  and 
in  that  it  disrharges  its  contents  through 
tlie  urethra  on  pressure. 

A  rystie  dilatation  of  a  blind  ureter 
beneath  the  urethra  may  easily  be  con- 
fused vFitli  a  simple  vaginal  cyst  Such 
was  the  cage  of  E.  Oitliniann  {Cmi- 
Imfk  /  Gt/n,,  1S93,  No,  7).  The  cyst 
occupied  the  lower  two  thirds  of  the  va- 
gina and  grew  year  l>y  year.  The  diag- 
nosis of  a  vaginal  cyst  wm  made,  hut  in 
dissecting  it  out  it  was  fuund  that  the  con- 
tents had  disappeared,  and  on  peaclnng  its 
long  pedicle  above,  a  correct  diagnoBie  of  a 
forked  nreter  with  a  blitui  end  dilated  into 
a  cyst  was  made. 

The  small  cysts  occasion  no  symptoms 
whatever.  The  chief  clinical  syniptvmij? 
of  the  larger  ones  are  obstnictionB  to  mari- 
tal intercourse  and  to  lalior;  often  the  pa- 
tient's first  intimation  that  there  is  any- 
tliing  wn>ng  is  when  a  }mrt  of  the  cyst 
protrudes  at  the  vidva.  The  suppuratin*^ 
cyst  alone  is  painful. 

Tbe  treatment  is  simple  mid  f rei^ 
from  risk.  RrTiall  cysts  may  l>e  exciseil 
without  opening  them  and  tlie  wound 
closed  vx^ith  catgut  sutures;  larger  cysts 
may  l>e  freely  opened,  the  lining  mem- 
brane dLseeeted  out,  and  the  wound  then  closed  hy  suture*  In  suppnmting  eases 
after  proper  eleant^ing,  a  large  segment  of  the  whole  tiiickness  of  the  cyst  wall  is 


Fit*.  171. — Sectioit  fkiim  the  Wall  of  a  Ovht, 
FR<»¥tNe  PoflTKfnoR  Wall  OF  the  Vagina* 

The  walk  are  tliin  uxxd  truu^puTOtii,  and  thv 
tiymt  cavHy  is  nearly  tillod  witli  Inrge  ocUs, 
ii»  n  on  rial  stratifietl  Rrjuamow  uiiithtjliuiQ  of  iha 
viHTinal  miirNrtHJi ;  A,  cunnt^*tive  tiutjuc  showing-  u. 
itutiibL^r  of  HtiJuH  blooil  veiiwcb  ;  u  Inyorof  muj*- 
ch>  Hbffrw  *"iit  Inn^ibiiilnany  and  irumsv^^rweljr ;  */» 
iwo,  mjd  in  ptiieer*  three,  Iftverft  of  ratbpr  flot  fipi- 
tliidiul  uellH  liiJirjif  tlu*  cyst  cavjtv.  Otlier  por- 
tbn&  of  the  cyst  aru  lini^d  with'  jiuvpral  liiyers 
of  typical  nquftiiifiiin  upitheliuin.  Inrpt!  tjt*!!:* 
lying  fn»e  in  the  cyt<t  envitv,  pr^ribftblv  dtisfiuii- 
maUid  eptlhL'Buni.  '  Vtxlh.  No.  141 U  Ma^nitfeil 
50  tnm'j*. 


excised  from  end  to  end,  lU  contents  removed,  and  the  vagina  and  reniainiug 
pcirtioa  of  the  cyst  pac^ked  with  gauze.  Tlim  id  renewed  from  time  to  time 
until  t!ie  raw  Biirfaee  hm  healed. 

Abscess  of  d&rtuer'a  CauaL — I  have  t?een  a  single  instance  of  this  rare  affeetion. 
A  young  Jewisli  girl  of  al)OUt  fifteen  jeara,  a  patient  of  Dr,  ik  W,  Ciuthrie,  of 
WIlkeslMirre,  Pa.,  develo[)ed  severe  pain  in  the  genifoils  with  high  fever,  wliich 
t*oTitinued  fur  iseveral  day^^,  A  tliirtuntiiig  mi*  was  found  extending  from  the 
vault  of  the  vagina  on  the  left  side  elose  to  the  cervix,  down  along  the  antem- 
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latend  wall  to  tlie  veBtilnile,  to  the  left  of  and  on  a  level  \rith  the  posterior 
uretliral  wall,  whore  it  shortly  oiieued  spontaneously,  discharging  pus.  I  saw 
her  afterward  in  consultation  with  Dr.  Guthrie,  and  was  ahle  to  pajse  a  prol)e 
through  the  external  orifice  clear  up  to  the  vault  of  the  vagina,  |jut  not 
heyond. 

The  qtiickest  way  to  effect  a  radical  cure  of  such  a  case  would  he  to  pasis  in 
a  prohe  and  to  lay  tlie  sac  open  throughout  its  whole  length  in  the  vagina  so  afl 
to  get  gooil  druiuage. 


KEOPLASMS. 

Benign  neoplasms  originating  in  the  vagina  are  extremely  rare,  and  the  only 
fonut?  found  are  tlie  myoinata. 

The  etiology  of  these  tumors,  as  in  those  ot^cnrring  in  the  uterus,  is  etill  un- 
known^ though  Veit,  following  Recklinghausen  {IlamL  d,  GynakoLy  Bd.  i,  p, 
348),  e^peaks  of  the  poBfiibility  of  tlieir  originating  in  Gartner's  ducts. 

My  oinata  appe^ir  in  the  vagina  either  m  polypoid  growths  with  long  i>edi- 
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cles  or  afl  more  diffuse  roundeti  tumors  with  wide  bases  extending  out  into  tlie 
connective  tissue  surrounding  the  vagina. 

The  symptoms  depend  upon  the  size  of  the  growth  and  the  obstruction  of 
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the  vagina  and  pelvis.  The  patient  may  complain  of  a  sense  of  weight  in  the 
pelvis,  tenesmus  of  the  bladder,  and  even  partial  retention  may  occur,  as  direct 
effects  of  the  pressure.  There  may  also  be  constipation  and  rectal  tenesmus. 
Pain  in  coitus  has  l>een  noted,  and  the  tumor  may  at  times  attain  a  suflBcient 
size  to  interfere  with  delivery. 

With  necrosis  and  gangrene  of  the  tumor  we  find  the  added  symptoms  of 
profuse  ill-smelling  vaginal  discharge,  with  an  accompanying  irritation  of  the 
surrounding  parts. 

The  treatment  is  removal  of  the  growth.  Pediculated  tumors  are  easily  am- 
putated, the  vessels  controlled,  and  the  base  sutured,  bringing  the  tissues  evenly 
together.  In  the  case  of  a  larger  tumor  with  a  wide  base  it  may  be  necessary 
to  enlarge  the  vaginal  opening  by  making  lateral  incisions  before  the  growth 
can  be  satisfactorily  reached  and  removed.  The  way  to  remove  sessile  tumors 
is  to  make  a  linear  incision  through  the  overlying  vaginal  wall  and  then  to  enu- 
cleate the  growth.  The  cavity  remaining  after  such  an  enucleation  may  be 
closed  completely  by  suturing  the  vagina  after  checking  all  hemorrhage.  The 
opposed  sides  are  kept  together  by  packing  the  vagina  with  gauze,  which  is  al- 
lowed to  remain  undisturl)ed  for  from  four  to  seven  days. 

Malignant  neoplasms  are  represented  by  sarcomata  and  by  carcinomata. 

Sarcoma  api)earing  in  the  vagina,  according  to  Steinthal  (  Virc/i,  Arch.,  Bd. 
cxl,  p.  449)  and  Kolisko  (  Wiefi,  klin.  Wochenschr.,  1889),  may  be  sharply  di- 
vided into  two  classes.  In  young  children  they  are  usually  polypoid  in  form 
and  situated  on  the  anterior  vaginal  wall,  while  in  adults  the  sarcoma  is  usually 
a  diffuse  growth  found  m  any  portion  of  the  vaginal  canal. 

When  secondary  to  sarcoma  of  the  uterus  it  appears  first  in  the  vaginal 
vault  as  a  dark  bluish  knobl)ed  or  poly])oid  outgrowth. 

In  children  the  first  8ymi)tom  noticed  is  a  rounded  or  irregular  berrylike 
tumor  appearing  in  the  vulvar  cleft  and  accompanied  by  pain.  Pain  on  mictu- 
rition and  constipation  may  be  present.  In  adult  patients  a  vaginal  discharge 
usually  makes  its  api)earance  early  in  the  course  of  the  disease,  and  there  are  at 
times  slight  hemorrhages  from  the  surface  of  the  growth. 

There  is  a  great  tendenc^y  in  all  of  these  tumors  to  undergo  necrosis,  and  this, 
together  ^vitll  the  foul  discharges,  opens  up  an  avenue  for  the  entrance  of  an  in- 
fection, which  in  the  end  often  causes  death.  Cystitis  and  pyelonephrosis  also 
often  accompany  the  growth,  as  well  as  pyometra  and  purulent  peritonitis. 

Tlie  diagnosis  in  all  of  these  cases  must  be  made  by  a  microscopical  exami- 
nation of  the  tumor,  but  in  case  of  sarcoma  it  must  be  remembered  that  delay 
makes  the  prognosis  more  serious. 

The"  treatment  is  by  early  and  radical  removal  of  the  growth. 

Four  cases  have  been  reported — two  in  children  and  two  in  adults — in  which 
permanent  recovery  has  followed  removal. 

The  various  methods  of  operating  are  similar  to  those  described  under  the 
treatment  of  carcinoma. 

Carcinoma  of  the  Vagina. — Primary  cancer  of  the  vagina  is  rarely  seen. 
Hecht  {Inauff.  Dis,  Munchen,  1891)  found  that  a  little  over  one  ])er  cent  of 
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cases  of  cancer  in  women  were  vaginal.  In  tlie  majority  of  these  cases  tlie  pos- 
terior wall  is  affected  first.  Out  of  eighteen  cases  cited  by  Olshausen  of  Berlin, 
thirteen  involved  the  posterior  wall.  The  disease  usually  appears  in  the  form 
of  a  fungating  mass  of  tissue,  easily  breaking  down  and  bleeding.  Another 
form  appears  as  a  granular  ulcerated  area  with  hard  infiltrated  margins.  In  a 
still  rarer  form  of  carcinomatous  infiltration  the  vaginal  walls  simply  become 
rigid  and  contracted. 

While  primary  cancer  is  rare,  a  secondary  involvement  from  extension  to  the 
vaginal  vault  from  a  cancerous  cervix  is  quite  common — so  common,  indeed,  that 
it  is  often  necessary  to  remove  a  considerable  part  of  the  upper  vagina  with  the 
uterus  in  hysterectomy  for  uterine  cancer. 

Nothing  is  known  as  to  the  cause  of  this  affection.  Heredity  and  trauma 
during  childbirth  have  not  been  shown  to  be  active,  as  in  the  case  of  cancer  of 
the  cervix.  The  tendency  of  the  disease  located  in  the  upper  part  of  the  va- 
gina is  to  extend  over  onto  the  posterior  cervical  lip,  rendering  it  impossible  at 
times  to  determine  whether  the  cervix  or  the  vagina  was  the  original  starting 
point.  Where  there  is  a  large  cancerous  area  at  the  vault  of  the  vagina  with  an 
involvement  of  the  outer  surface  of  the  cervix,  which  is  continuous  with  it,  the 
disease  may  without  hesitation  be  stated  to  be  vaginal  in  its  origin  instead  of 
cervical. 

Hemorrhages,  vaginal  discharge,  dull  aching  pain,  and  difficulty  in  defecation 
and  micturition  are  common  symptoms.  As  the  disease  extends  rapidly  into 
the  neighboring  lymph  channels  cachexia  becomes  more  and  more  marked,  until 
the  patient  dies  of  exhaustion. 

The  treatment  is  extirpation  in  all  cases  in  which  there  is  no  involve- 
ment of  the  connective  tissue  laterally.  Such  an  implication  must  be  discov- 
ered by  estimating  the  mobility  of  the  diseased  area  by  pressing  directly  upon 
it,  and  by  palpating  around  its  margins  through  the  rectum. 

There  are  in  general  four  ways  of  operating  upon  a  cancerous  vagina : 

P'irst,  a  simple  excision  of  the  cancerous  area  through  the  vaginal  outlet. 

Second,  a  circular  incision  of  the  vagina  below  the  diseased  area,  followed  by 
a  stripping  off  of  the  whole  circumference  of  that  portion  which  is  to  be  extir- 
pated ;  after  this  an  abdominal  incision,  freeing  the  uterus  and  removing  it  with 
the  upper  part  of  the  vagina. 

Third,  a  transverse  incision  through  the  perineum  and  extending  on  up 
through  the  recto-vaginal  septum  to  the  diseased  area,  which  is  then  removed 
through  the  incision. 

Fourth,  a  posterior  incision  from  sa(»Tum  to  fourchette  beside  the  rectum, 
splitting  the  vagina  up  to  the  diseased  area. 

First,  if  the  disease  is  discovered  when  it  is  still  quite  superficial  and 
limited  in  its  area,  it  may  be  extirpated  with  knife,  or  scissors  and  forceps, 
operating  through  the  vaginal  orifice,  cutting  around  it  on  all  sides  at  a  distance 
of  1*5  or  2  centimeters  and  loosening  it  up  from  its  base  with  the  fingers  and 
removing  it,  and  finally  bringing  the  margins  of  the  wound  together  by  catgut 
sutures. 
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eeeond  method  coDsiBts  in  a  circular  incision  of  the  vagina  well  beUiw 
tlie  disease ;  aftenvard  it  is  Btripped  up  to  the  vault  with  tlie  fin^rB  and  detacheil 
on  all  Bides,  Tlie  alKlouien  ii^  tlieti  ojwned  from  above  and  the  uterus  ami  tie- 
tac'heil  portion  of  tfit^  vugina  retaoveil.  It  is  es^iieeially  iiupoitant  here  to  deter- 
tuine  that  the  vaginal  iriiiltration  does  not  extend  into  the  surrounding  tissuoj^ ; 
c-areful  examination  muBt  stho  he  made  hy  the  reetuin  to  discover  any  infiltration 
iA  the  hroad  liganjents ;  should  tliis  be  found  a  riidical  operation  in  contra-in- 
tliciited.  The  op<3ration  may  sometimes  he  concluded  after  stripping  the  vagina 
luo^ie  posteriorly  and  at  the  sides,  and  in  fnjut  m  far  as  the  vault,  by  catching 
and  drawing  di»wn  tlie  cervix  and  applying  ligjitures  to  the  broad  ligaments, 
and  removing  the  uterus,  as  in  vaginal  hysterectomy.  Sonietifnes  the  whole  up- 
jier  third  cif  the  vagina  may  l>e  removetl  in  this  way- 

The  third  nietluxl,  proposetl  and  used  hy  Prof.  Olshaueen  {CentralhL  f.  Gf/tt^y 
1895,  No.  1)^  consists  in  the  removal  of  the  cancerous  vagina  tlirough  a  tmns- 
verBe  incision  in  the  j>crincum,  and  a  sepanition  of  rectum  and  vagina  up  to 
Douglas's  ciil-de-mii*.  If  the  uterus  is  to  be  removed,  the  peritoneum  is  oi^ened 
and  the  uterus  inverte^l  and  freed  hy  tying  off  the  hroad  ligaments  from  above 
downwani  toward  the  cervix.  When  this  sepanition  is  |>artly  effected,  the 
lo^jsened  vagina  iB  cut  through  with  scisi^rs  and  the  carcinoma  detached^  and 
finally,  after  releai^ing  the  bhuhler,  the  cervix  uteri  is  tied  off.  If  tlie  uterus 
is  not  U>  he  removed,  the  sepamtiou  of  va^na  and  rectum  is  carried  up  tu  the 
cervix  ut«ri,  and  the  vagina  in  the  neighl)orhood  of  the  disease  is  freed  on  all 
siilefe  from  tlic  i?ubjaccut  tissue.  An  incision  is  then  made  into  the  vagina  at  a 
suitable  point  and  the  dif^eased  portion  exeisetl  witli  scissnrs.  In  a  eontrat^tecl 
vagina  the  last  part  of  the  excision  is  facilitated  by  splitting  its  posterior  wall 
from  the  freiuilum  up,  giving  a  broad  view  of  the  field* 

I  prefer  tlie  fourth  plan  to  this,  a^  less  awkward  and  as  enabling  me  to  reat»h 
the  pjirts  more  directly,  the  extirpation  by  an  incision  beside  the  rectum,  adopted 
in  tlie  following  ease. 

The  cancerous  |mtch  wae  situated  at  the  vault  of  the  vagina  posterioi  ly,  and 
waa  3  by  4  ccntimoters  (V2  by  1'4  inch)  in  diameter,  and  involved  m  well  the 
outer  surface  of  tlie  cer%dx.  It  could  not  be  drawn  down,  so  as  to  attack  it 
from  lielow,  so  the  patient  was  placed  u|>on  her  left  side  and  an  ineiiiiou  made 
frojn  tlje  end  of  the  sacrum,  beside  the  coccyx,  and  continued  in  a  slightly 
curve*]  line  down  beside  the  rectum  and  around  the  right  margin  of  the  anus, 
through  the  perineum  to  the  fourchette.  Hy  carryirig  the  incision  dee^>  enough 
tlie  rectum  was  exfXJBeil  and  easily  drawn  toward  the  left  with  retractors,  in 
this  way  exposing  the  vagina. 

The  posterior  vaginal  wiill  was  then  split  from  the  fourcliette  to  the  cervix 
and  the  diseased  portion  freed  at  the  sides  with  the  fingem  and  removed-  It 
included  the  posterior  two  tlunls  of  the  upper  portion  of  the  vagina  and  the 
jKisterior  lip  of  the  cervix  above  the  vault  I  now  brought  the  uterus  down  in 
retrojx^sition,  and  united  its  posterior  surface  to  the  vaginal  wall,  where  it  wa^i 
cut  e»ff,  tilling  in  the  gap  left,  leaving  a  shnrtenod  but  entire  vaginal  mnal.  The 
po.sterior  wound  was  close  1  with  interrnptetJ  sutures.    The  patient  recovered 
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and  the  uterus  united  in  its  new  position,  but  the  diseajse,  which  had  extended 
beyond  the  limits  of  the  fieUI  of  ojieratioii,  continued  to  advance,  and  she  died  at 
her  home  some  months  later. 

If  the  iiterua  is  to  be  removed  as  well,  tlie  peritotieum  may  be  opened  at 
Douglas's  eul-de-sac  and  the  uterus  drawn  through  the  incision  and  its  broad 


FiQ*  174, — A  i' Ml  Ai^K^iu-OAiiriNoMA       thl  iVaTKittort  Vauinal  Wall  Hi  Imi  i^mmi  is  ^Tri.M  ak 

Ugaments  tied  off ;  then,  m\ng  it  m  a  tra^itor  by  pulling  it  well  out  of  the 
won  ml  J  tlie  vagina  is  made  tense  and  eaiiily  outlined  while  the  finger  is  engaged 
in  freeing  it  from  the  t\mm&  at  the  sidee  and  from  tlic  bladdur  in  front,  A§ 
much  of  the  vagina  as  m  nece^^sarj  may  Ije  removed  with  the  uterus.  Care 
must  be  taken  not  to  wound  the  ureters  by  placing  bongies  in  them  l>efore  be- 
ginning the  operation*  If  the  uterus  is  not  to  be  removed  tlie  peritoneum  muftt 
be  pushed  up  without  opening  it,  and  the  vagina  freed  on  all  sides  in  the  neigh- 
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borhoofJ  of  the  diseiii^ed  portion,  and  then  opeiie<l  and  the  diiieased  area  ex- 
cised. 

Traimatic  Affections^ — Trail niatic  affectioimare  frequently  found  in  the  vagina, 
the  result  of  iiijunes  incurred  in  labor.  They  are  ui^ually  located  either  in  t!ie 
vault  or  near  the  outlet^  and  involve  one  or  hotli  Bidesj  extending  do\ni  or  up 
in  the  axis  of  the  va^^na.  Any  marked  narrowing  of  the  vaginal  canal  due  to 
cicatricial  contraction  l)etvveen  the  vault  or  the  outlet  k  unusual. 

Extensive  sloughing  in  the  middle  of  the  vagina  may  produce  a  concentric 
contniction,  narrowing  the  caliljer  even  down  to  coni|>Iete  closure  (atresia 
V  a  g  i  u  se),  and  followed  by  retention  of  the  menses  (h  e  m  a  t  o  c  o  1  p  o  s  and 
h  c  m  a  t  o  ni  e  t  r  a).  The  cicatricial  bandti  radiating  out  from  the  sides  of  a  ve«i- 
eo-vaginal  fi&tnk  a?id  narrowing  the  lumen  of  the  vagina  serve  to  illustrate  an* 
other  mode  of  the  production  of  a  vaginal  stenosis. 

The  vaginal  cicatriceti  may  he  classified  under  two  general  heads,  corre^ijond- 
ing  also  to  the  dilference  in  etiology,  viz.,  cicatricei^  whose  direction  is  in  the 
axii^  of  the  vagina,  and  cicatrices  whtjae  direction 
id  transverse  to  tite  axis  of  the  vagina. 

Cicatrices  of  the  first  dags  in  the  axis  are 
usually  found  at  either  extremity  uf  the  canal, 
and  are  atisociatcd^  as  stated,  with  a  lacerated 
cervix  or  a  ruptureil  outlet. 

Cicatrices  of  tlie  second  cln&s  crossing  the  axis 
are  the  result  of  pressure  and  sloughs  during  par- 
turition or  of  syphilitic  sores. 

At  the  vaginal  outlet  the  principal  scars  ex- 
tent! from  the  pusteri*ir  metlian  line  up  the  right 
or  left  sulcus  on  om  or  both  sides  of  the  pos- 
terior coluinn.  The  scar  tissue  at  this  poiut  nmst 
be  regar^Jed  as  a  conservative  effort  of  Nature  in 
her  endeavor  to  fill  out  and  draw  together  the 
rent-4  produced  in  childbirth.  The  symptoms 
produced  by  such  scare  vary  from  the  slightest 
all  the  way  to  a  severe  netirosis.  liarely  a  scar  is 
m  tender  as  to  refpiirc  excision,  A  st^ar  at  the 
vault  may  he  the  cause  of  a  lateral  displacement 
of  tlie  uterus.  Cicatricial  contrat*tion  of  the  canal 
will  interfere  with  all  its  functions,  even  render- 
ing the  escaj>e  ai  the  menses  impossible  or  endangering  life  in  case  of  pregnancy. 
T<Ki  much  stress,  however,  must  not  he  laid  <m  this  last  piAn%  as  labor  has  pro- 
gressed normally  in  such  cases  in  which  the  outlook  seeme<l  almost  hoiKjlei^s  at 
the  start. 

The  treatment  differs  according  to  the  forin  and  extent  of  the  disease. 
The  beet  method,  in  general,  is  a  complete  excision  of  the  scar  extending  well 
into  the  subjacent  tissue,  supplying  the  defect  created  by  sliding  over  it  the  sound 
tissue  from  aljove  and  below. 


17^*.— Smyoifi>AiiV  Vaoikal  Cah- 
Sujfiltiil  nt'HuMi  of  thv  cervix  i  C) 

DOfimtiMia  iif*<.lulrMoii  the  iMwU^rixjr  Willi. 
Vmii  t*u[iitf       Fife',  174.    J.  S,,  Nov. 
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8ni&ll  falciform  cicatrices  at  the  vault  of  the  vagina  on  the  right  or  left  side 
may  he  treated  by  drawing  the  eer\Tx  in  the  opposite  direction  with  a  tenacu- 
hini,  making  the  scar  tense,  and  cutting  across  it  in  several  places  down  to  itg 
ba^e.  This  may  be  done  under  cocain,  and  if  the  cutting  m  repeated  eeveml 
times,  the  cervix  will  finally  he  freed.  If  the  cervix  is  torn  deeply,  as  is  usually 
the  case,  the  cerviail  tear  may  be  repaired  and  the  scar  excised  at  the  same 
time.  Oare  must  be  taken  to  avoid  the  mistake  of  simply  removing  that  por- 
tion of  the  scar  which  projects  into  the  vagina.  The  dissection  must  be  carried 
well  below  tlie  vault,  removing  all  of  the  scar  tissue.  The  chief  dangei^  are  of 
injury  to  a  ureter  which  has  been  drawn  out  of  its  normal  position,  and  perhaps 
caught  in  the  scar  tissue,  and  of  cutting  a  uterine  artery,  which  is  also  brought 
nearer  the  vault  than  normal. 

To  avoid  injuring  the  ureter,  a  bougie  should  be  placed  in  it  before  be^n- 
ning  any  extensive  operation  at  the  vault.    The  ureter  can  then  be  readily  felt 

from  time  to  time,  and  if  involved  will  l^e 
easily  dissected  out  and  restoretl  to  it-s  proper 
place  without  injury. 

The  artery  will  be  avoided  by  a  alow,  care- 
ful dissection,  palpating  the  structures  often 
as  it  progresses.  The  wound  thus  created  is 
closed  by  interrupted  sutures,  and  a  dry  dress- 
ing applied.  Cicatrices  in  the  lower  part  of 
the  vagina  are  always  removed  in  the  course 
of  the  oi^eration  for  relaxed  vaginal  outlet. 

Atresia  of  the  vagina  following 
labor  may  involve  any  portion  of  the  canal. 
The  closure  is  due  to  sloughing  from  pressure 
during  labor,  followed  by  a  cicatricial  contrac- 
tion. Tbe  area  cut  off  may  l)e  from  one  to 
several  centimeters  in  diameter.  Oftentimes 
the  atresia  is  incomplete,  when  a  superficial 
examination  would  lead  the  observer  to  a^rt 
that  it  was  complete.  One  or  two  minute 
orifices  may  he  detected  in  the  transverse  scar 
at  the  bottom  of  the  vaginal  etd-de-mc,  and 
pressure  made  ab*>ve  may  cause  a  little  dark 
fluid  to  exude* 

The  severest  e  y  m  p  t  o  m  s  arise  in  atresia 
from  the  apparent  amenorrhea,  which  might  be  called  an  amentirrhea 
parodoxica,  as  the  menstrual  function  continues  normally,  while  the  setTO- 
tions  accumulate  above  the  stricture.  The  pain  at  tlie  menstrual  periml  is  often 
iigonizing.  With  the  increasijig  accumulation  the  vagina  expands,  and  the  cer- 
vix  and  uterus,  and  sometimes  the  uterine  tubes,  dilate,  until  the  pelvis  is 
choked,  ami  a  large  mass  may  be  felt  projecting  intr*  the  abdomen. 

Atresia  may  arise  from  extensive  ulceration  in  the  vagina,  but  the  one  com* 
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mofi  cause  is  the  tranmatism  of  a  delayed  labor  in  a  contractad  pehiB.  From 
i\m  cause  one  c^f  my  imtienti^  recovered,  not  only  with  an  atresia,  but  witli  a 
vesieo- vaginal  iistula,  and  a  recto- vaginal  listula  m  well. 

The  diagnosis  is  matie  by  the  history  of  a  severe  labor,  by  the  mhrn- 
quent  amenorrhea  with  severe  nienstrual  colic,  and  by  tlie  itn{jetlinient  to  gexnal 
iiitert*our8e.  An  examination  reveak  the  ini- 
ture  of  the  affection,  a^  the  linger  enterti  n  short 
eae^  or  if  the  urethra  is  dilated,  m  is  often  the 
case,  the  finger  may  enter  the  bladder  without 
difficulty,  greatly  puzzling  the  phy^^ieian  fur  a 
time> 

An  examination  per*  reeimn  whowB  the  prei^- 
enee  of  a  fluctuating  mv^  above  the  atmsia,  and 
above  this,  it  may  be,  one  or  two  otlier  sat*a, 
separated  by  one  or  two  well-defined  transveree 
coDBtrietionB. 

The  treatment  \%  to  remove  the  scar 
tii^ne  which  closes  the  vagina  and  cfttabligh  a 
permanent  free  comnmni elation  lietween  tlie 
ieparated  parts  of  the  vagina  by  a  plastic  oper- 
ation ;  this  is  completed  in  three  steps:  first, 
opening:  up  the  chanTiel  and  allowina:  the  accu-  nr.— u^^:HArio?«  mn  ATuKfUA  -i' 

111*1  1  '  1  VAGINA  t'AlRELl  BY  AN  All]IE«|f>N 

muiatal  fluida  to  eH4^jiI>e;  second,  removnig  the  tiiu  amtkhiob  anu  ruf^EHiim 

scar  tissue;  thml,  uniting  the  sound  upper  and  jt^^  above  t\\%  UvitiiN, 

lower  portions  of  the  vagina  over  tlie  defei't  Tlie  crucirorm  int-uum  is  innde  dn^i  to 

liefore,  tiirungliont,  and  atter  tlie  oj)eration  i^f. ;  the  diAi^i  iineiu<iieat«>  tJic  urea  vx- 

the  moi^t  painstaking  antiseptic  precautions  -j^-l '^n  ^u^mi,?  th«  .^«liber  of  ^^^^^ 

nmst  l)e  taken,  ^is  the  »ircumulate<l  fluid  is 

p^'uliarly  lialile  to  undergo  nipid  decomposition,  and  the  walls  of  vagina,  uterus, 
and  tubes  are  in  a  stat-e  of  extrar^nlinary  susceptibility  to  infective  processes. 
Death  from  infection  has  so  often  followed  tlic  simple  evacuation  of  the  fluid 
that  many  surgei>ns  tlreail  the  operatiun. 

r  can  Ui»t  illustrate  the  further  stej>s  of  the  operation  better  than  Ijy  describ- 
ing one  of  my  cases  {*/f  Jiun  flftpl'.  Honp,  Hep.,  voh  iii,  p.  42  J^). 

The  patient  wm  a  negress  ahmit  twenty-two  years  ohh  She  liad  had  a  still- 
bom  child  after  a  prolonged  instrumental  labor  eight  years  before  I  saw  her, 
and  had  suffered  ever  since  the  birth.  Her  periods  had  always  been  regular 
lieforCt  but  she  had  never  menstruated  since,  althougli  suffering  greatly  \vith  the 
monthly  molitnina  and  from  backache  and  paius  in  the  lower  alnlomen.  Six 
months  before  I  eaw  her  she  had  been  kept  in  lied  eight  weeks  by  an  attack  of 
[>eritordtis. 

On  iriaking  a  vaginal  examination  under  a  lied  cover,  the  finger  entered  a 
large,  smooth -walled  cavity  in  which  none  of  the  expected  landmarks  could  Vie 
recognized.  Tliis  w;is  found  to  lie  the  bladder,  with  the  urethra  so  widely 
dilated  that  two  lingers  could  be  introduced  without  pain  ;  the  external  urethral 
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orifice  hung  patulous  mu]  everted  under  tlie  pubic  arcli.  All  that  was  left  of 
the  va^na  uu  the  vulvar  t^ide  was  a  little  pit  of  fimi  sear  tissue  1  centiinet<;r  in 
depth  just  behind  tbc  umthra. 

Upon  making  a  bimanual  exaniinatiou  a  diaiu  of  tumors  was  found  filling  the 
pelvifi,  Ijing  one  above  another ;  at  first  they  felt  like  a  group  of  myiJiiiata,  but 


Fio,  ITS-— ATWtSfA  *vr  7sm  Vaojna  ^ekk  iy  i^AniTTAL  SKcrrow;  tiir  Vaottta  ahuvk  the  Atri:*!*  is  nuf- 

TKNDKn  WITM  TflE  Al'rt'MlXATlcn  MeNBTJH  At-  FM'111.     TiI£R£  16  DlflfTlEKTlOSf  OlT  Till  tTTKHtlJl, 

a  closer  examination  showed  that  thej  fluctuated  and  formed  a  continuous  can- 
ity, with  two  shallow  sulci  l>etween.  The  obliterated  p(»rtion  of  the  vagina  was 
4  centitucters  long. 

The  operation  waj^i  performed  in  tins  way  :  The  left  index  finger  was  intro- 
duced into  tlie  bladder  and  the  thumb  into  the  rectum  until  they  touched  the 
sac  of  finitl  and  held  the  ati^e&ie  areti  between  their  pahnar  snrfa*'eH.  (Tiiided  hy 
tha^ie  fingers  tu  avoid  injuring  the  rectum  or  tlie  bladder,  a  large  trocar  was 
entered  in  the  pit  beneath  tlie  urethra  and  pushed  up  through  the  obliteratcMl 
septum  until  it  penetrated  the  mc,  Upon  withdrawing  the  troear  500  cnhie 
centimeters  (about  It*  ounces)  of  tarry  l>lood  esca]>ed  and  tbc  tbree  sacs  collapftetl. 
By  means  of  a  uterine  dilator  the  tniear  puncture  track  was  now  enlarged  liiitil 
it  reacbetl  from  <ine  puliic  ranms  to  tbe  other.  Aljundant  nn>ni  was  thus  secured 
to  eatch  the  margin  of  tbe  vagina  just  ahove  the  t^tricture  an<i  disseet  it  iaoi^e  on 
all  sides  for  a  distanee  of  a  centimeter.  This  loosened  collar  was  then  pulled 
down  over  tbe  dilated  atresia  and  attacbed  by  a  series  of  interrupted  sutures  to 
the  margin  of  the  vagina  just  below  it.  By  this  means,  by  eliding  the  nornial 
va^nal  tissue  down  uver  the  cicatricial  area,  tlie  canal  was  restored  without  leav- 
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ing  an  expo«5ed  raw  area  to  urulerf^o  Bulieequent  couti'actiim*  Tlie  ealilKsr  of  the 
new  vaginii  was  now  normal,  and  a  month  later,  when  the  patient  was  diBcliargeilj 
it  even  appeared  noniuil  in  length. 

If  re^^i^tiag  t^air  tissue  is  felt  after  opening  np  the  canal,  it  mmt  Ih3  dissected 
out.  Where  the  urethni  is  not  dilated,  the  tinger  in  the  rectum  atone  will  serve 
art  a  guide  f<*r  tlie  tmnir. 

Becto^vaginal  Fistula. — Recto- vaginal  ti^tuhe  iire  abnonnal  eliannels  <»f  coni- 
innnication  hetw^een  the  rectum  and  the  vagina,  genemlly  situated  at  one  end  or 
the  other  of  t!ie  vaginal  canaL 

The  cauge  of  the  tintida  in  the  npper  vagina  is  conmionly  an  extension  of  a 
cancerous  disease  from  the  cervix  on  to  the  vagina  and  through  the  recto- 
vaginal septum ;  in  the  lower  vagina  the  commonest  cause  is  a  failure  in  the 
attempt  to  restore  a  complete  rupture  of  the  recto- vaginal  septum.  After  this 
operation,  if  the  suturing  is  imperfect,  fecal  matter  h  apt  to  be  fi^rced  into  the 
upjier  part  of  the  wound  upon  the  denuded  surfaces,  producing  suppumtion  and 
failure  of  union^  and  leaviiig  a  fistulous  ori* 
fice  opening  either  on  to  the  vulva  or  into 
the  vagina. 

Other  causes,  such  as  ftvphilis  and  stric- 
ture of  the  rectum,  produce  tistula  in  some 
eaies.  I  have  seen  but  one  case  where  it 
wag  due  to  labor,  I  have  also  seen  one  case 
where  it  followed  the  excision  of  hemor- 
rhoids, and  another  where  a  necrosis  had 
been  produt*ed  by  the  pressure  of  a  badly 
iitting  pessary. 

The  s  y  m  p  t  u  m  s  arise  from  the  escape 
of  fecal  material  into  the  vagina,  or,  if  the 
orifice  is  minute,  from  the  esc*ape  of  gases 
bv  tliis  avenue. 

The  cancerous  fistulas  are  particularly 
diist resting  from  the  disgusting  condition  in 
which  the  patient  is  apt  to  l»e  kept  by  the 
constant  emission  of  feces  from  tlie  vulva. 

Fbtuhe  low  down  in  the  vagina  are  often 
m  small  that  they  are  detected  with  ditti- 
raltyj  and  yet  the  inability  to  control  the  gases,  which  escape  audibly,  keep  the 
patient  in  a  constant  state  of  nervous  appi-elicnsion. 

The  diagnosis  m  njatle  either  by  simple  ine|>ection,  or  by  passing  a  prol>e 
iiito  any  suspicious  pits  and  thus  trrw^ing  the  connection  ynth  the  bowel,  or  by 
intriKlucing  the  finger  into  the  rctrtum  ami  palpating  it^  anterior  surface  from 
the  sphincter  up.  The  rectal  end  of  the  fistula  is  marked  l>y  a  ilistinct  depres- 
sion easily  felt;  this  can  be  pushed  ft^rward  and  the  vaginal  opening  made 
visible, 

A  further  demonstmtion  may  he  made  by  injecting  milk  into  the  rectum 


Fi»*  179*— OrKitAtum  rn^  Atre«ia  qv  thi 
Vagina  ieks  ix  SAOtTTAi.  SfifiTlf^N,  »How- 
isro  TiiK  C(j!«TiNn»rft  8i  ti  iuc  ah'ukii  jh 
TtiK  RicisiT  JUlk  or  THE  Va«ina,  njitNti- 
lya  TiiR  Vauinal  Mi*'osa  above  ijowm 

Tff  TJIK  VA«ilSiAt  Ml  (  is!»A  UlittlW  TW«  AtRK- 
flA,  ty  Tills  WAY  ttHttlU13(0  IT  OVER  ^'ITIl 
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and  watching  for  ite  avenue  of  escape  hy  the  vagina.  The  patient  hefiself  often 
rails  attention  to  her  inalnlitj  to  retain  rectal  enenia^  which  ctjcape  hy  the 
vagina. 

The  proper  treatment  of  a  recto  vaginal  figtnla  depends  upon  various 
ag«}OciateJ  conditions. 


The  index  flntrcT  i)«  lnir<>iiuri^  ihrnu^h  tin?  dilatp^t  (m'thm  inio  thi"  Kindlier,  And  iritTi  the  tliuinb  in  tbp 
rei^tum  ck«arW  dertntJ*  the  pn«itioti  i^iid  rliii*kiit*H  Xhv  m'to-VL»i*ii>n1  sw>nttini,  UnU  «  sbi:yow  VKginmt  |M«ki«t 
bi  vUible  Wtwut'it  the  thujiib  nnd  the  hni^^r. 


Fifitiila  from  the  ejtten^ion  of  cervical  cancer  is  not^  as  a  mle,  amenable  to 
treatment.  The  utmost  that  can  lie  done  is  to  keep  the  part*i  as  clean  as  pos^hle 
hy  i^ecuring  a  daily  free  evat^-uation  of  tlie  bowel,  avoiding  the  constant  leakage, 
and  by  the  freipient  niae  of  vaginal  donches. 

In  evetit  of  a  glow  progressing  cancer  at  the  vault,  it  would  l>e  quite  right  to 
try  to  give  some  relief  by  making  the  tij^tulous  opening  large  enough  to  et^tatyhi^h 
a  free  coinmunieation  with  the  liowel,  and  then  to  denude  a  eirenlar  strip  on  the 
vaginal  wall  l>elow  this  and  to  close  the  vagina  with  interrupted  gilkworm<gut 
sutures  (imrtial  colpoclei»is). 
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There  are  three  ways  of  closing  a  recto-vaginal  fifitnla  bj  sutiire : 
Firet,  bj  a  fiinnel-fc^haped  deniidatioTj  of  the  ed^ree  on  the  vaginal  side  fol- 
lowed by  j^utui'c,  after  the  pattern  of  the  vuriico-vagiiml  fistula  oi>enition. 

Second,  by  splittiog  the  perineiiin  and  recto- vaginal  8eptinn  and  completely 
aeparattng  the  rectal  from  the  vaginal  portion  of  the  tistula,  followed  by  a  Bepa- 
late  sntore  of  the  reetnin. 

Third,  by  splitting  the  recto-vaginal  septum  vertically  ag  far  a^  the  fetula, 
which  is  then  denuded  and  the  recto- vaginal  Beptum  closed  as  in  a  ease  of  com- 
plete tear. 

Before  operation  the  intestinal  tract  most  be  tliorougbly  emptied,  the  parts 
cleansed,  the  sphincter 
ani  etrctcbed  so  as  to 
paralvice  it,  and  a  loose 
imlofonn-gatize  pack 
put  well  up  in  the  rec* 
tum  to  keep  its  din- 
charges  ont  of  the  va- 
gina and  off  from  tlie 
wound  during  the  m- 
turing. 

In  determining 
wliat  form  of  ojiera- 
tion  will  be  l>eBt  in  a 
given  case,  the  posi* 
tion  of  the  ti^^tnla,  the 
condition  of  the  sur- 
rounding parta,  and 
the  presence  or  ab- 


sence of  scar  tigsue 
rau8t   be  considered. 


DlCTENTlON     i/K    TIIK    VaOI^TA^  AS  it    L  TKRITTE    CaVITY    TI4  ITII 

Any  complication   on  Mk^sj^tm  ai,  Funu*    Tuk  Atresia  ucn  fien  the  LtmiiH  Tumti  or 

the  rectal  sidCj  t^nch  m 

a  deep  pit  or  an  nicer  or  granulation  tis^uej  must  also  be  taken  into  couBider- 
ation^  as  these  conditions  almojst  neeesearily  defeat  union. 

First.  The  simplest  form  of  ojjemtion,  a  funnel-shaped  denudation  and 
sntnrej  will  l>e  selected  when  the  opening  lies  al>oy©  the  sphincter  and  levator 
ani  area,  and  when  it  is  free  from  bands  of  scar  tii?i&ue,  and  the  rectal  surface  is 
healthy  and  does  not  present  a  deep  pit.  After  suitable  exposure  the  jmrts  are 
l*enuml)ed  with  cocain  applied  for  ten  minutes.  The  area  to  lie  excised  is  then 
outlined  with  the  ]K*int  of  ik  shai-p  knife  about  1  centimeter  away  from  the  edge 
of  the  opening  on  all  sidett.  Tiiie  is  now  denuded  by  catching  the  edge  with 
forceps  or  a  tenaculum,  cutting  away  strip  after  strip  with  a  j>air  of  delicate 
scissors  until  the  whole  is  bareil  and  l>leeding  down  to  the  rectal  mucosa,  which 
now  lies  at  the  bottom  of  a  witle -mouthed  funnel  opening  on  the  vaginal  sur- 
face.  The  wound  is  now  closed  by  a  series  of  interrupted  silkworm-gut  sutnre^a^ 
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three  to  the  centimeter,  passed  in  the  direction  of  least  resistance,  generally  from 
side  to  side,  and  tied  lirmly.  Superficial  catgut  sutures  are  used  between  the 
silkworm  gut  if  the  line  of  approximation  is  not  perfectly  accurate.  The  gauze 
pack  is  now  taken  out  of  the  rectum  and  the  vagina  washed  out  and  a  piece  of 
iodoform  gauze  inserted  loosely.    The  after-treatment  consists  in  a  restricted 


Fio.  182. — Old  Atresia  of  the  Vagina  opened  and  evacuated:  Interrui»ted  SuTiREfl  in  Place  to 

DRAW  THK   VaCHXAL    MuCOSA    down  to  THE    Ml  COHA    AT   THE    VaOINAL  Ol  TLET,  BRIDGING    OVER  THE 

Denuded  Area  in  the  ('onnective  Tishie. 

diet  and  regular  daily  movements  of  the  bowels,  preferably  secured  by  medicine 
taken  by  the  mouth.  In  eight  days  the  stitches  are  removeil,  and  the  patient 
may  go  about. 

In  one  of  my  cases  there  was  a  small  opening  3  millimeters  in  diameter  just 
beyond  the  internal  sphincters,  and  the  surrounding  tissue  was  soft  and  natural 
and  free  from  scars.  I  applied  cocain,  and  denuded  and  closed  it  on  the  vaginal 
surface,  as  described,  and  allowed  the  patient  to  rise  at  once  from  the  table  and 
go  home  to  continue  her  usual  occupations  without  interruption.  In  eight  days 
she  returned,  and  I  removed  the  silk  sutures  and  found  that  perfect  union  had 
taken  place.  Such  treatment  as  this  will  only  succeed  in  the  most  favorable 
cases,  and  ought  rarely  to  be  tried.  The  proper  after-treatment  of  a  simple  fis- 
tula is  to  keep  the  patient  quiet  in  bed  for  a  week. 

Second.  When  the  fistula  is  up  above  the  sphincter  area  and  is  sur- 
rounded by  scar  tissue,  the  best  plan  is  to  dissect  the  rectum  free  from  the 
vagina,  either  by  splitting  the  perineum  from  side  to  side  and  working  up  to  the 
fistula  between  rectum  and  vagina,  or  by  raising  a  flap  of  vaginal  tissue  below 
the  opening  and  dissecting  it  up  to  the  fistula,  which  is  then  freed  from  its  vag- 
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inal  attachments  on  all  sides.  Interrupted  sutures  are  now  passed  through  the 
muscular  coats  of  the  denuded  bowel,  avoiding  the  mucosa  and  closing  the 
rectal  opening.  They  are  left  long  and  brought  out  through  the  fistulous  vag- 
inal opening,  which  need  not  be  closed.  The  incision  in  the  recto-vaginal  sep- 
tum, through  which  the  separation  was  made  and  the  sutures  passed,  is  finally 
closed,  and  a  dry  dressing  placed  in  the  vagina. 

The  success  of  this  procedure  depends  upon  the  uivariable  soft,  yielding 
condition  of  the  bowel,  which  is  well  adapted  for  plastic  union  when  detached 
from  the  rigid  cicatricial  vaginal  tissue,  which  prevents  the  sides  of  the  wound 
from  coming  together  without  undue  traction. 

I  succeeded  in  one  case  (K.  S.,  No.  2916,  Sept  5,  1894)  in  doing  this  where 
the  rectal  fistula  was  2  centimeters  long  at  the  top  of  an  obliterated  upper  va- 
gina, with  a  vesico- vaginal  fistula  directly  opposite.  There  was  a  large  amount 
of  scar  tissue  on  all  sides,  rendering  union  by  suture  after  denudation  a  hopeless 
undertaking.  I  therefore  made  a  transverse  perineal  incision  4  centimeters  long 
and  dissected  between  the  vagina  and  rectum  up  to  the  fistula,  which  was  then 
split,  making  two  fistulous  orifices  out  of  one,  the  posterior  opening  leading  into 
the  rectum  and  the  anterior  into  the  vagina.  The  rectal  opening  was  then 
closed  separately  by  interrupted  fine  silk  sutures  brought  out  through  the  vag- 
inal opening.  The  perineal  wound  was  closed,  and  the  result  was  immediate 
union  throughout. 

Third.  When  the  fistula  is  low  down,  close  to  the  vaginal  outlet  in  the 
sphincter  area,  the  better  plan  is  to  cut  entirely  through  the  septum,  repro- 
ducing the  complete  rupture,  and  then  to  denude  the  margins  of  the  fistula  and 
for  some  distance  above  it,  and  close  the  whole  as  in  a  case  of  complete  tear. 
This  is  better  than  an  attempt  to  effect  closure  by  a  denudation  on  the  vaginal 
side  alone,  for  three  reasons:  In  the  first  place,  the  position  of  the  opening 
on  the  rectal  side  is  unfavorably  situated,  as  in  any  bowel  movement  unusual 
pressure  is  brought  to  bear  on  the  anterior  wall  of  the  rectum  at  this  point  by 
the  fecal  masses,  and  is  so  great  that  some  particles  of  fecal  matter  are  inevi- 
tably forced  into  the  wound,  preventing  union.  In  the  second  place,  there  is 
always  a  pit  on  the  rectal  side  in  these  sphincter  tistuhi^  which  catches  fecal  mat- 
ter. In  the  third  place,  the  bridge  of  tissue  below  the  fistula  which  the  opera- 
tor endeavors  to  save  by  simple  denudation  and  approximation  is  often  insig- 
nificant ;  this  is  especially  apparent  after  it  has  been  cut  through. 

I  would  repeat  the  caution  not  to  forget  to  carry  the  denudation  on  the 
vaginal  surface  well  above  the  fistula.  Tbe  further  deimdation  and  suture  must 
be  made  as  fully  described  in  the  treatment  of  complete  rupture  of  the  recto- 
vaginal septum  in  Chapter  X. 
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AFFECTIONS  OF  THE  UKETHRA  AND  BLADDER. 

1.  Brief  historical  sketch.   Celsus :  calculus.   Fatio :  vesico-va&rinal  fistula.   Simon :  dilatation  of 

the  urethra.  GrQnfeld:  introduction  of  light  into  bladder.  Rutenberg's  air-pumping 
speculum.  Nitze's  cystoscope  for  examining  the  male  bladder  modified  for  the  female. 
Pawlik's  method  of  catheterizing  the  ureter  free-handed.  Sanger :  palpation  of  the  ureters. 
Kelly :  examination  under  atmospheric  distention  induced  by  posture.  Bibliography. 

2.  Topography  of  the  bladder  in  women.    Natural  landmarks  within  the  bladder.   The  relations 

of  the  bladder  to  surrounding  structures.  Artificial  division  into  hemispheres  and  quad- 
rants. 

3.  Examination  of  the  urethra  and  bladder:  Urinalysis  and  examination  of  discharges;  percus- 

sion; palpation;  inspection  without  instruments;  urethroscopy;  cystoscopy:  Its  funda- 
mental principles ;  instruments  used — the  light,  the  reflector,  vesical  specula  with  obtu- 
rators, dilator,  evacuator,  ureteral  searcher.  The  cystoscopic  examination  :  asepsis;  prepa- 
ration of  patient ;  anesthesia ;  postures,  dorsal  and  knee-breast ;  calibrating  and  dilating  the 
urethral  orifice  ;  the  lubricant ;  introducing  the  speculum  ;  inspection. 

4.  Diseases  of  the  urethra.  1.  Malformations:  hypospadias;  epispadias;  atresia  of  the  urethra; 

totally  deficient  urethra.  2.  Displacements:  prolapse  of  the  mucosa.  3.  Dilatation.  4. 
Stricture.  5.  Ischuria.  6.  Fistula.  7.  Foreign  bodies.  8.  Urethritis:  acute;  chronic; 
(1)  diffuse  chronic  urethritis;  (2)  circumscribed  chronic  urethritis.   9.  Suburethral  absce^ 

10.  New  growths :  caruncle  ;  fibroma ;  cancer ;  sarcoma. 

5.  Diseases  of  the  bladder.    1.  Introductory.   2.  Diagnosis:  by  history  and  symptoms;  bjr  urin- 

alysis; by  palpation;  by  inspection  under  illumination.  8.  Methods  of  treatment  m  gen- 
eral. 4.  Classification  of  diseases :  Congenital  defects :  (1)  double  bladder ;  (2)  loculate  blad- 
der; (3)  exstrophy.  Displacements:  (1)  lateral ;  (2)  upward;  (3)  downward;  (4)  eversion. 
Foreign  btxlies  in  the  bladder:  (1)  calculi,  pessaries,  catheters,  etc.;  (2)  removal — through 
urethra;  through  vaginal  incision;  through  suprapubic  incision.  Vesical  fistulsB:  (1)  his- 
torical sketch:  Luiz  de  Mercado,  Felix  Plater,  Hendrick  Roonhuyzen,  J.  Fatio,  A.  J.  Jobert, 
G.  Simon,  J.  Marion  Sims,  T.  A.  Emmet,  Nathan  Bozeman,  A.  Martin,  L.  von  Dittel.  A. 
Mackenrodt,  W.  A.  Freund,  E.  C.  Dudley,  II.  A.  Kelly;  (2)  causes;  (3)  symptoms:  (4)  diag- 
nosis. 5.  Treatment,  (a)  general,  (b)  of  fistula  of  large  size :  A.  Martin -^closure  by  turning 
up  vaginal  flaps  to  form  the  new  base  of  the  bladder;  P.  Trendelenberg — closure  by  trans- 
planting a  flap  from  the  posterior  vaginal  wall ;  E.  C.  Dudley — closure  by  suturing  the  de- 
nuded vesical  mucosa  to  its  anterior  margin;  A.  Mackenrodt — closure  by  detaching  the 
bla^Ider  from  the  vagina  and  suturing  it  indei)endently ;  H.  A.  Kelly — closure  by  detach- 
ing the  bladder  posteriorly  and  suturing  it  to  the  denuded  vaginal  wall  anteriorly ;  W.  A. 
Freund— closure  bv  suturing  the  body  of  the  uterus  into  the  defect.  Of  vesico-utero-vaginal 
fistula :  II.  C.  Coe,  Otto  v.  IlerfT,  H.  A.  Kelly,  P.  Trendelenberg.  Of  vesico-uterine  fistula  :  F. 

11.  Champneys,  H.  A.  Kelly.  Of  other  vesical  fistulw :  G.  C.  Blackman.  Hemorrhoids.  Hy- 
peremia. Cystitis :  (I)  bacteriology ;  (2)  acute ;  (3)  chronic  ;  (4)  treatment  of  chronic  cystitis 
— medication,  jrrigatioa  or  instillation,  direct  topical  treatment,  surgical  treatment ;  (5) 
tubercular  cystitis ;  (6)  exfoliative  cystitis. 

6.  Tumors  of  the  bladder:  1.  Classification.   2.  Benign  tumors:  papilloma;  fibroma;  adeno- 

ma; myoma  ;  cystic  follicles  ;  dermoid  cysts.  3.  Malignant  tumors:  epithelioma;  myxoma; 
sarcoma.  4.  Clinical  history  of  vesical  tumors.  5.  Diagnosis.  6.  Operative  treatment : 
by  a  dilated  urethra;  by  vaginal  incision;  by  suprapubic  incision;  by  symphyseotomy; 
cystectomy ;  K.  Pawlik's  case. 

Previous  to  the  latter  half  of  the  century  just  closing  but  little  was  known 
about  diseases  of  the  urinary  apparatus  in  women. 

And  while  the  relatively  more  urgent  and  dangerous  diseases  of  the  male 
organs  had  exacted  the  closest  attention,  the  modesty  of  women,  as  well  as  the 
inaccessible  nature  of  the  aflPections,  all  conspired  to  hinder  an  earlier  scientific 
investigation  of  the  female  organs. 
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The  shortness  of  the  female  urethra  was  known  and  special  suitable  metal 
catheters  devised  and  used  before  the  Christian  era,  and  Celsus  in  the  first  half 
of  the  first  century  carefully  describes  an  operation  for  stone  in  the  bladder  in 
women — cutting  for  the  stone  from  the  outside  through  the  vestibule  into  the 
neck  of  the  bladder,  cautioning  the  operator  to  insert  the  finger,  as  a  control, 
into  the  vagina  in  a  married  woman,  but  into  the  rectum  in  a  virgin.  Calculus 
in  the  female  therefore  attracted  attention  at  an  early  date,  on  account  of  the 
surprising  observation  that  enormous  stones  could  safely  pass  through  the  short 
and  more  easily  relaxed  female  urethra  {quce  et  hrevior  qmvm  m  viat^ms  et 
laxior  est. — Celsus). 

Johannes  Fatio,  of  Basel,  late  in  the  seventeenth  century  recognized,  treated, 
and  cured  cases  of  vesico- vaginal  fistula  by  denuding  the  margins  with  scissors 
and  drawing  the  edges  together  with  a  sharpened  quill  wrapped  with  thread. 

A  new  interest  was  aroused  in  diseases  of  the  bladder  by  the  labors  of  G. 
Simon,  of  Rostock,  who  carefully  determined  the  extreme  degree  of  safe  dilata- 
bility  of  the  urethra  for  digital  palpation  of  the  bladder,  using  a  series  of  conical 
dilating  specula  with  obturators,  with  diameters  increasing  up  to  20  millimeters. 

Simon  was  also  able  in  some  cases  to  feel  a  ureteral  orifice,  and,  under  the 
guidance  of  touch,  to  slip  in  a  ureteral  catheter ;  he  did  this  ^eventeen  times  in 
eleven  cases,  but  never  made  any  practical  use  of  it.  Indifferent  as  was  Simon's 
success,  this  was  the  starting  point  of  all  recent  important  work  in  connection 
with  the  diagnosis  of  affections  of  the  female  urinary  organs. 

Josef  Griinfeld,  of  Vienna,  in  1874,  filled  the  bladder  with  water  and  then 
examined  it  through  a  short,  straight  speculum,  with  a  piece  of  glass  set  obliquely 
in  its  tube,  so  as  to  prevent  the  escape  of  the  fluid  and  at  the  same  time  to  per- 
mit the  direct  passage  of  light  without  reflection. 

Rutenberg  devised  a  speculum,  about  20  millimeters  in  diameter,  with  a  glass 
partition  and  a  tube  attached  for  injecting  air  into  the  bladder,  while  a  mirror 
placed  inside  the  bladder  reflected  various  parts  of  its  walls.  It  was  necessary 
to  anesthetize  the  patient  to  relieve  the  pain  produced  by  tliis  examination,  and 
Rutenberg  never  succeeded  in  finding  the  ureteral  orifices. 

Max  Nitze,  of  Dresden,  with  real  genius,  constructed  a  cystoscopic  apparatus 
for  the  male  bladder,  consisting  of  a  long  tubeiike  catheter  with  a  short  beak 
carrying  a  small  electric  lamp  at  the  tip  and  a  prism  at  the  eye  through  which 
the  light,  reflected  from  the  walls  of  the  bladder  distended  with  water,  is  di- 
rected into  the  tube,  which  further  contains  a  telescopic  arrangement  of  lenses 
80  as  to  give  a  wide  field  of  vision  to  the  observer  at  the  outer  end.  A  larger, 
shorter  and  straighter  tube  has  been  made  after  the  same  plan  for  use  in  women. 

Through  this  elaborate  and  delicate  but  most  useful  instrument  Nitze  and  his 
followers,  who  are  now  to  be  found  among  the  genito-urinary  specialists  in  all 
the  larger  cities,  are  able  not  only  to  examine  the  bladder  but  also  the  ureteral 
orifices,  and  even  to  catheterize  the  ureters  with  a  flexible  catheter,  introduced 
in  a  small  tube  beside  the  speculum.  Nitze  himself  is  also  able  even  to  operate 
successfully  upon  small  tumors  within  the  bladder. 

K.  Pawlik,  of  Prague,  made  one  of  the  most  important  additions  to  this 
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subject  when  he  improved  Simon's  ureteral  catheter  for  women,  and  demon- 
strated the  feasibility  of  introducing  it  free-hand  into  the  ureter  through  the 
urethra  and  bladder.  This  is  done  by  retracting  the  posterior  vaginal  wall  wliile 
the  bladder  is  mmierately  distended  with  water  (150  to  200  cubic  centimeters), 
when  the  two  "  ureteral "  folds  come  into  view  on  the  anterior  vaginal  wall, 
sweeping  backward  from  the  neck  of  the  bladder  toward  the  cervix  and  mark- 
ing the  site  of  the  ureters  just  above  them.  These  folds  determine  the  direction 
of  the  tip  of  the  catheter  in  the  bladder  as  it  is  made  to  glide  along. its  base  while 
seeking  the  ureteral  orifices.  The  finger  at  once  recognizes  the  fact  that  the 
catheter  has  becotne  engaged  in  the  ureter  by  its  assuming  a  certain  fixed  direc- 
tion. 

M.  Sanger,  of  Leipzig,  added  another  fact  of  the  highest  importance  when 
he  pointed  out  the  ease  with  which  the  lower  ends  of  the  normal  ureters  could 
be  felt  through  the  vaginal  walls,  and  the  increased  distinctness  of  enlarged  dis- 
eased ureters. 

My  own  method  was  first  published  in  the  John^  Hopkins  IlospiUd  Bulletin 
for  November,  1893,  and  in  a  longer  and  more  fully  illustrated  article  in  the 
American  Journal  of  Ohstetrics  for  January,  1894.    Its  essential  features  are : 

1.  An  atmospheric  dilatation  of  the  bladder  induced  by  posture. 

2.  The  introduction  of  a  simple  straight  speculum  as  a  rule  of  small  size  and 
without  fenestra. 

3.  The  examination  of  the  mucous  surface  of  the  bladder  and  urethra  by 
means  of  a  reflected  light  or  an  electric  headlight. 

I  have  further  demonstrated  the  ease  with  which  flexible  catheters  can  be  in- 
troduced into  the  ureters  in  this  position,  and  by  their  use  I  have  been  able  to 
reach  the  pelvis  of  the  kidney,  and  to  diagnose  accurately  such  renal  diseases  as 
hydronephrosis,  pyelitis,  calculus,  etc. 

The  whole  field  of  investigation  of  bladder,  ureteral,  and  renal  affections  is 
in  this  way  thrown  o\yQi\  to  easy  investigation. 

Since  the  publication  of  my  method  K.  Pawlik  has  described  a  modification 
of  it  consisting  in  a  dilatation  of  the  urethra  under  anesthesia  sufficient  to  admit 
a  large  open  speculum,  the  atmospheric  distention  of  the  bladder,  and  its  exam- 
ination by  means  of  a  little  electric  light  introduced  into  the  bladder  through  the 
speculum  {G'ntraLf.  (rt//i,^  May  5,  1894:). 

Hut  few  treatises  devoted  to  urinary  diseases  in  women  have  as  yet  appeared. 
Scanzoni's,  in  185-1,  was  the  first.  A.  J.  C.  Skene's  book  on  Diaeanes  of  the 
Bladder  and  Urethra  in  Women  was  published  in  New  York  in  1882;  F. 
Winckel's  elaborate  and  valuable  contribution  appeared  in  Billroth  and  Luecke's 
IlandJnich^  Stuttgart,  second  edition,  1886;  11.  A.  Kelly's  Diseases  of  the  Fe- 
viale  Bladder  and  Urethra,  Twen  tieth  Century  Praetiee,  William  Wood  &  Co., 
was  issued  in  January,  1895 ;  an<l  finally  we  have  Die  Krankheiten  der  weihliehen 
Blme^  by  II.  Fritsch  in  Veit's  Ilandbuch  der  GyndkoUtgie,  1897. 
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TOPOGRAPFIY  OF  THE  BLADDER. 

The  fact  that  we  are  now  in  possession  of  a  simple  means  of  observing  all 
sorts  of  bladder  affections  characterized  by  changes  of  form  or  color,  bringing 
under  observation  and  within  the  reach  of  local  treatment  even  minute  lesions, 
emphasizes  the  need  for  other  and  more  accurate  ways  of  describing  the  location, 
form,  and  extent  of  such  diseases  in  their  relationship  to  the  bladder  wall,  as 
well  as  of  registering  such  changes  as  may  be  found  from  examination  to  exami- 
nation. It  is  also  inipoii:ant,  if  we  would  convey  any  accurate  impression  of 
our  observations  to  others,  to  use  a  more  precise  phraseology  than  such  vague 
generic  anatomical  terms  as  "  vertex  • '  and  "  base,"  and  to  substitute  in  their 
place  an  accurate  schema  of  the  interior  of  the  bladder  with  suitable  divisions 
and  subdivisions. 

I  will  therefore  consider  the  topography  of  the  bladder  from  three  stand- 
points, each  of  which  will  be  useful  to  the  specialist  in  describing  what  he  sees 
through  the  speculum : 

1.  The  natural  landmarks  within  the  bladder. 

2.  The  relations  of  the  bladder  to  surrounding  structures. 
8.  An  artificial  division  into  hemispheres  and  quadmnts. 

1.  The  Natural  Landmarks  in  the  Bladder  ItselC — The  internal  orifice 
of  the  urethra,  which  begins  as  a  narrow  margin  to  shut  in  over  the  end 
of  the  speculum,  and  continues  to  increase  in  breadth  as  the  speculum  is  slowly 
withdrawn  from  the  bladder,  forms  one  of  the  most  important  points  of  depar- 
ture in  the  description  of  lesions  which  may  extend  from  the  bladder  into  the 
urethra,  or  vice  versa,  or  in  the  location  of  lesions  limited  to  the  area  adjacent  to 
the  urethra;  we  have  in  this  way  a  periurethral  area  circumscribed  by  a 
circle  of  sav  about  4  centimeters  in  diameter  around  the  internal  urethral  orifice. 

"Opposite  the  urethral  orifice"  is  also  sometimes  a  convenient 
expression  to  designate  the  location  of  an  affection  involving  the  small  area  of 
the  posterior  vesical  wall,  the  part  first  seen  on  withdrawnig  the  obturator. 

The  ureteral  orifices  are  the  most  important  of  all  the  natural  land- 
marks in  tlie  bladder,  and  any  ac»count  of  a  lesion  in  their  inunediate  neighbor- 
hood is  readily  described  as  located  either  between  them  (interureteric)  or  pos- 
terior, anterior,  or  lateral,  to  one  or  the  other. 

In  the  knee-breast  posture  the  ends  of  the  ureters  often  stand  out  promi- 
nently, forming  a  truncate  cone  from  5  to  8  millimeters  in  diameter  at  the  base, 
and  from  3  to  4  millimeters  high,  with  the  orifices  at  the  top  or  a  little  to  the 
anterior  inner  side ;  I  have  named  this  eminence  the  m  o  n  s  u  r  e  t  e  r  i  s ;  it  is 
a  valuable  landmark  in  accurately  locating  minuter  lesions  directly  alnrnt  the 
orifices. 

I  have  given  the  name  "ureteral  folds''  to  marked  rounded  elevations 
the  vesical  mucosa,  al)out  2  centimeters  (J  in(rh)  long,  sometimes  seen  in  the 
tnee-breast  position,  stretching  from  each  ureteral  orifice  backward  and  outward 
^ward  the  pelvic  walls.     These  folds  manifestly  correspond  to  the  terminal 
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portions  of  the  ureters  which  pass  through  the  bladder  wall.  When  the  rest  of 
the  bladder  expands  with  air  the  resistance  of  the  firmer  tissue  of  the  ureters 
causes  the  elevation. 

The  vesical  triangle,  or  trigonum,  with  its  three  apices  at  the 
ureters  and  the  internal  urethral  orifice,  defines  an  area  about  2^  centimeters  (1 
inch)  wide  at  the  base  and  2  centimeters  (f  inch)  long  on  the  sides,  easily  dis- 
tinguished by  its  deeper  injection  from  the  rest  of  the  bladder  mucosa.  This  is 
one  of  the  most  important  landmarks,  and  as  an  area  it  is  peculiarly  suscepti- 
ble to  certain  affections  rarely  found  elsewhere. 

The  interureteric  ligament,  connecting  the  ureteral  orifices,  is  some- 
times seen  as  a  distinct  fold  elevated  above  the  the  level  of  the  bladder  be- 
hind it ;  it  is  usually  marked  as  a  line  separating  the  deeper  injection  of  the 
trigonum  from  the  paler  mucosa  of  the  posterior  part  of  the  bladder. 

A  shallow  depression  2  or  8  centimeters  (about  1  inch)  broad  is 
sometimes  seen  posterior  to  the  interureteric  line,  and  is  formed  by  the  bladder 
ballooning  out  in  the  direction  of  the  vagina,  while  the  less  yielding  trigonum 
resists  the  expansion. 

Important  points  of  reference  also  are  those  relating  to  the  fixed  and 
the  movable  portions  of  the  bladder.  As  the  bladder  is  emptied,  the  upper, 
more  movable  portion,  covered  with  peritoneum,  settles  down  into  the  lower 
and  relatively  more  fixed  portion,  which  lies  in  close  relation  to  the  vagina,  until 
it  comes  to  lie  within  it  as  one  saucer  rests  in  another.  During  respiration  the 
free  upper  half  may  often  be  seen  moving  on  the  lower  half,  as  if  hinged,  and 
the  line  of  demarcation  between  them  may  be  distinctly  made  out.  This  differ- 
ence between  mobility  and  relative  immobility  seems  to  determine  to  some  ex- 
tent the  localization  of  the  inflammatory  affections. 

At  the  edges  where  the  two  saucers  meet,  three  folds  are  formed 
which  can  be  most  easily  seen  by  examining  a  patient  in  the  dorsal  position, 
even  without  any,  or  with  but  little,  elevation  of  the  pelvis.  I  call  these  folds 
the  plicae  vesicales  right,  left,  and  posterior.  The  posterior  fold 
stretches  from  side  to  side  in  front  of  the  uterus ;  it  is  gently  convex  forward, 
and  ends  in  front  of  each  broad  ligament,  where  each  lateral  fold  begins, 
and  extends  horizontally  around  toward  the  urethra.  These  folds  represent 
the  physiological  hinges  on  which  the  bladder  moves  in  expanding  and  collaps- 
ing. I  have  called  the  apices  where  the  posterior  fold  meets  the  lateral  folds  in 
front  of  the  broad  ligaments  the  right  »nd  the  left  vesical  corn u a. 

2.  Relations  of  the  Bladder  to  Surroiinding  Structures. — To  the  specialist  n 
familiarity  with  the  exact  relationships  existing  between  the  hips  and  bladder 
and  its  enveloping  structures  is  of  the  highest  importance,  on  account  of  the 
liability  of  the  bladder  to  be  affected  by  or  to  participate  in  the  diseases  of  these 
structures. 

The  upper  half  of  the  bladder  is  covered  with  peritotieum,  and  may  be  called 
the  subperitoneal  area.  This  does  not  include  an  area  above  the  ure- 
thral orifice,  in  relation  to  the  space  of  Retzius  and  the  symphysis  pubis — the 
symphyseal  area. 
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The  trigonum  and  a  broad  strip  of  tissue  extending  back  from  it  lies  in  close 
relation  to  the  anterior  vaginal  wall — the  vaginal  area  of  the  bladder.  Just 
above  tliis  vaginal  area  is  a  narrow  strip  in  close  relation  to  the  anterior  por- 
tion of  the  suprava^nal  cervix  uteri,  as  far  up  as  the  internal  os,  the  uter- 
ine ar  ea .  Laterally  the  two  broad  ligaments  lie  in  contact  with  the  right  and 
left  comua. 

3.  Artificial  Dividon  of  the  Bladder  into  Hemispheres  and  Quadrants. — AVlien 
the  bladder  is  distended  witli  air  it  forms  a  hollow  sphere,  flattened  antero-pos- 
teriorly,  and  the  observer,  looking  through  the  speculum,  simply  peeps  through 
a  hole  in  its  wall,  and  by  turning  the  speculum  brings  all  parts,  even  those 
nearest  the  speculum,  into  view. 

From  the  observer's  standpoint  it  is  easy  to  consider  the  bladder  simply  as  a 
mathematical  figure,  a  sphere  divided  into  hemispheres.  For  example,  the  sagit- 
tal plane  of  the  body  which  divides  the  pelvis  into  right  and  left  halves,  also 
cuts  the  bladder  into  right  and  left  hemispheres  by  an  imaginary 
line  easily  and  accurately  followed  by  simply  elevating  and  depressing  the 
handle  of  the  speculum. 

A  point  opposite  the  end  of  the  speculum  in  the  fully  distended  bladder,  in 
the  knee-breast  position,  in  the  center  of  the  posterior  heini8i)here,  may  be  taken 
as  a  posterior  pole,  corresponding  to  the  internal  urethral  orifice,  the 
anterior  pole. 

The  position  of  the  posterior  pole  detennined  in  this  way  is  not  always  in 
the  same  horizontal  meridian,  even  in  the  same  patient  at  different  examina- 
tions ;  it  is,  however,  always  in  the  same  vertical  plane,  and  near  enough  the 
same  horizontal  position  for  practical  purposes,  so  that,  after  assuming  a  certain 
point,  as  the  posterior  pole,  and  describing  any  lesions  near  by  in  relation  to  it, 
the  same  point  is  easily  located  at  a  later  date  for  further  comparison. 

With  a  fixed  posterior  and  an  anterior  pole,  we  may  then  consider  the  blad- 
der as  further  divided  by  a  horizontal  plane  passing  through  these  poles.  The 
sagittal  and  the  horizontal  planes,  intersecting  at  the  poles,  further  suMivide  the 
bladder  into  quadrants. 

Lesions  at  and  around  the  posterior  central  point  we  may  speak  of  as  p  o  1  a  r 
and  circumpolar;  lesions  above  or  below  the  horizontal  plane  and  to  the 
right  of  the  sagittal  plane  are  described  as  located  in  the  right  upper 
or  lower  quadrants,  and  on  the  left  side  as  in  the  left  upper  or 
lower  quadrants. 

By  using  this  simple  but  purely  artificial  scheme  an  irregular  patch  of  dis- 
ease can  be  accurately  mapped  out  on  a  diagram,  and  any  alterations  in  its  fonn 
easily  noted  from  time  to  time. 

Tlie  chief  use  of  this  system  of  division  is  to  locate  lesions  in  the  posterior 
part  of  the  bladder,  where  there  are  no  natural  landmarks  which  are  readily 
available. 
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AFFECTIONS  OF  THE  URETHRA  AND  BLADDER. 


EXAMINATION  OF  THE  URETHRA  AND  BLADDER. 

There  are.  in  general,  four  ways  of  making  a  physical  examination  of  affec- 
tions of  the  urethra  and  bladder,  namely,  by 

1.  Urinalysis. 

2.  Percussion. 

3.  Palpation. 

4.  Inspection,  urethroscopy,  cystoscopy. 

1.  Urinalysis. — The  fullest  physical,  chemical,  microscopic,  and  bacteriologic 
examination  of  the  urine  should  be  made  in  every  case  where  any  morbid 
changes  are  found. 

The  color,  odor,  and  specific  gravity  must  be  noted,  together  with  the  degree 
of  the  alkalinity  or  of  the  acidity,  and  the  presence  of  albumin,  sugar,  pus,  blood, 
mucus,  or  fragments  of  stone ;  minute  stones  may  be  seen  under  a  weak  lens 
and  tested  micro-chemically ;  the  microscope  may  reveal  pus  corpuscles  and 
blood,  even  in  minute  quantities,  as  well  as  casts  and  various  crystalline  sub- 
stances. Bacteria  nuist  be  noted  and  identified  as  far  as  possible  by  the  vari- 
ous staining  and  culture  methods.  Bits  of  tissue  and  epithelial  cells  may  also  be 
discovered.  The  bacteriologic  examination  of  an  uncontaminated  specimen  of 
urine  will  sometimes  reveal  at  OTice  the  true  cause  of  disease,  such,  for  example, 
as  the  tubercle  bacillus,  gonococcus,  or  colon  bacillus. 

As  a  rule,  in  inflammatory  diseases  of  the  urethra,  by  stroking  it  from  above 
downward  on  its  vaginal  surface,  sufficient  secretion  may  be  brought  to  the 
meatus  for  a  cover-slip  examination.  After  exposing  the  inner  surface  of  the 
bladder  to  view  in  the  manner  to  be  described,  secretions  clinging  to  the  blailder 
wall,  or  issuing  out  of  a  sinus,  or  from  a  ureteral  orifice  may  be  taken  up  on  a 
platinum  loop  for  further  examination. 

2.  Percussion  is  of  u^e  in  outlining  a  bladder  full  of  urine  or  containing 
air.  If  percussion  over  the  lower  part  of  the  abdomen  above  the  symphysis 
yields  everywhere  a  tympanitic  note,  it  is  certain  that  the  bladder  can  not  l)e 
more  than  moderately  distended  with  urine.  When  there  is  a  decided  fluctuat- 
ing swelling  just  above  the  symphysis,  and  extending  even  as  high  as  the  um- 
biHcus,  a  flat  percussion  note  all  over  the  enlargement,  with  a  corona  of  reso- 
nance above  and  at  the  sides  and  a  broad  dull  base  below,  almost  surely  indicates 
an  overdistended  bladder. 

After  examiniTig  the  bladder  under  atmospheric  distention,  upon  withdraw- 
ing the  speculum,  the  overlying  abdominal  wall  yields  a  high-pitched,  tympanitic 
note  on  i>ercussion  until  the  air  is  discharged. 

3.  Palpation. — Valuable  information  can  often  be  gained  in  ui'ethral  and 
vesical  diseases  by  the  sense  of  touch  alone.  Changes  noted  in  this  way  relate 
to  sensitiveness  and  to  variations  in  form  or  consistency.  The  urethra  is  pal- 
pated indirectly  through  the  anterior  vaginal  wall  by  rolling  the  index  finger 
over  it  from  side  to  side,  pressing  upward,  and  using  the  under  and  the  posterior 
surfaces  of  the  symphysis  pulns  as  a  point  of  counter-pressure.    An  inflamed 
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urethra  feels  tense  and  swollen  and  elicits  a  cry  of  pain ;  a  suburethral  abscess 
feels  like  an  elastic  round  lump  projecting  into  the  vagina ;  a  cancerous  urethra 
is  hard  and  fixed  like  a  rigid  cord,  and  often  nodular. 

The  external  urethral  orifice  is  best  felt  with  the  index  finger  pressing  up 
onto  the  symphysis  just  over  the  vaginal  outlet.  An  inflamed  orifice  or  a  sen- 
sitive caruncle  makes  pressure  intolerable ;  a  cancerous  orifice  is  hard  and  rag- 
ged. If  the  urethra  is  excessively  dilated,  as  from  coitus  in  atresia  of  the  va- 
gina, the  finger  may  go  into  the  bladder  so  easily  as  to  produce  the  impression 
that  it  has  entered  a  capacious  vagina. 

By  palpating  the  empty  bladder  bimanually  between  two  fingers  in  the 
vagina  and  a  hand  pressing  down  over  the  symphysis,  the  fingers  can  be 
brought  close  together,  with  only  the  abdominal  wall,  vagina,  and  upper  and 
lower  walls  of  the* bladder  intervening;  by  carrying  the  fingers  back  in  the 
direction  of  the  cervix,  the  posterior  part  of  the  bladder,  where  it  is  reflected 
on  itself,  is  often  distinctly  felt  as  it  slips  from  under  the  touch.  In  cystitis  pain 
is  felt  on  making  this  pressure ;  in  advanced  tubercular  cystitis  the  thickening 
in  the  bladder  walls  is  easily  appreciated.  In  one  of  my  tubercular  cases  the 
bladder  was  felt  firmly  contracted  down  behind  the  symphysis,  and  big  and 
hard  like  a  hen's  egg. 

A  stone  or  a  foreign  body  may  be  caught  between  the  fingers  and  outlined, 
and  a  diagnosis  made  in  this  way. 

A  still  better  way  to  palpate  the  bladder  bimanually  is  by  putting  the  patient 
in  the  knee-chest  position  and  letting  air  into  the  vagina,  when  the  fingers  of 
both  hands  can  l)e  brought  close  together  and  the  whole  organ  felt  with  won- 
derful distinctness.  The  time  has  forever  gone  by  for  dilating  the  urethra  to 
admit  the  index  finger  for  the  purpose  of  palpating  the  inner  surface  of  the 
bladder.  No  useful  information  can  be  gained  by  this  crude  procedure  which 
can  not  be  l)etter  secured,  and  without  pain  and  risk  of  incontinence,  by  the  sim- 
ple method  of  inspection 

4.  Inspection. — In  almost  all  affections  of  the  urethra  and  bladder  direct  in- 
spection yields  the  most  positive  results  in  the  diagnosis  of  disease.  An  in- 
spection without  the  use  of  any  instrument  may  afford  much  valuable  informa- 
tion. Almost  all  the  affections  of  the  urethral  orifice  may  be  diagnosed  by  an 
inspection,  in  which  nothing  more  is  done  than  to  separate  the  labia  minora  wide 
enough  to  expose  it.  By  placing  a  finger  close  to  each  side  of  the  urethra  and 
drawing  its  lips  apart,  the  lower  end  of  the  canal  is  exposed  to  view,  including 
the  orifices  of  Skene's  ducts  jwsteriorly  and  just  within  them.  By  retracting 
the  vaginal  outlet,  the  vaginal  surface  of  the  urethra  and  of  the  floor  of  the 
bladder  are  seen,  and  a  tumor  of  the  urethra  projecting  into  the  vagina,  or  a 
displacement  of  the  bladder,  or  a  vesico- vaginal  fistula  may  be  diagnosed.  Such 
marked  displacements  as  a  cystocele  or  a  prolapse  of  the  vagina  and  bladder  are 
best  observed  when  the  patient  stands  erect. 

AVTien  the  alxlomen  is  opened  the  peritoneal  surface  of  the  bladder  is  exposed 
to  view,  and  anything  affecting  it,  such  as  adhesions,  or  tumors  pressing  on  it,  or 
a  hypertrophy,  are  easily  seen. 
21 


274 


AFFECTIONS  OF  THE  URETURA  AND  BLADDER. 


Urethroscopy. — When  a  urethral  or  a  vesical  diseai^e  is  far  enough  advanced 
to  call  for  an  investigation,  there  will  almost  always  be  found  morbid  changes 
distinct  enough  to  be  recognized  by  a  cystoscopic  or  a  urethroscopic  examination. 

The  urethra  is  examined  by  introducing  into  the  bladder  a  speculum  8  or  10 
millimeters  in  diameter  and  withdrawing  it  gradually,  all  the  while  studying  the 
urethral  nmcosa  as  each  successive  part  of  the  canal  passes  over  the  end  of  the 
speculum  from  above  downward.  At  first  the  end  of  the  speculum  coming  out 
of  the  bladder  just  clears  the  rim  of  the  internal  urethral  orifice,  then  on  continu- 
ing the  withdrawal  the  rim  approaches  the  center,  forms  the  central  figure,  and 
then  disappears  from  view  as  the  lower  walls  successively  come  to  occupy  the 
field. 

The  endoscopic  picture  resembles  a  flat  funnel,  and,  as  suggested  by 
(xrunfeld,  is  so  named ;  the  portion  in  the  middle  where  the  urethral  walls 
meet  is  called  the  central  figure,  and  the  portion  of  the  urethra  exposed 
to  view  between  the  central  figure  and  the  rim  of  the  speculum  is  the  funnel 
wall. 

The  central  figure  forms  a  large  free  opening  only  at  the  internal  urethral 
orifice,  where,  surrounded  by  a  narrow  margin  of  mucosa,  it  is  at  first  almost  as 
large  as  the  speculum ;  it  decreases  in  size  as  the  speculum  is  withdrawn,  until 
the  walls  approach  on  all  sides  and  form  a  small  quadrilateral  or  oval  figure, 
finally  closing  altogether ;  lower  down  in  the  urethra  the  central  figure  forms  a 
transverse  line,  which  finally  assumes  a  vertical  direction  at  the  exteraal  urethral 
orifice. 

The  funnel  walls  are  made  up  of  numerous  folds  which  radiate  out  from 
the  central  figure  to  the  margin  of  the  speculum.  From  eight  to  twelve  of  these 
may  be  seen  at  once.  The  posterior  fold  in  the  upper  part  of  the  urethra  is  the 
largest  and  is  a  continuation  of  a  triangular  elevation  on  the  trigonum  in  the 
bladder,  named  by  J.  C.  L.  Barkow  coUiculus  cervicalis.  Numerous 
deHcate  vessels  are  plainly  visible  on  the  urethral  walls,  one  or  two  on  each  fold, 
running  longitudinally  with  it. 

In  the  lower  part  of  the  urethra,  near  the  external  orifice,  the  longitudinal 
folds  are  crossed  by  a  transverse  fold,  which  subdivides  the  urethral  nmcosa  into 
a  kind  of  lattice  work  with  shallow  pits  between. 

The  orifices  of  the  urethral  glands,  Morgagni's  crypts  and  Littre's  acinous 
glands,  appear  as  fine  points,  often  in  groups  disposed  longitudinally,  or  as  larger 
yellowish  spots ;  they  can  be  better  seen  by  changing  the  position  of  the  specu- 
lum so  as  to  displace  the  central  figure  and  bring  one  side  of  the  urethral  wall 
flat  against  its  end. 

Cystoscopy. — The  fundamental  principles  of  a  cystoscopic  examination  are : 

1.  The  introduction  of  a  simple  cylindrical  speculum  into  the  bladder. 

2.  The  atmospheric  distention  of  the  bladder  induced  solely  by  posture. 

3.  The  illumination  and  inspection  of  the  vesical  mucosa,  either  by  means  of 
a  direct  light,  such  as  a  little  electric  lamp  attached  to  the  forehead  or  the  month 
of  the  speculum,  or  by  means  of  a  strong  light  reflected  by  a  head  mirror. 

The  view  of  the  bladder  obtained  in  this  way  is  a  direct  one ;  and  the  open 
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speculum  allows  the  operator  to  touch  any  part  of  the  bladder  with  a  sound,  and 
to  introduce  various  instruments  with  ease. 

The  Instruments  Used . — The  necessary  instruments  are  the  follow- 
ing :  A  strong  light,  a  head  mirror,  vesical  specula  with  obturators,  a  urethral 
calibrator  and  dilator,  an  evacuator  for  removing  urine,  long  mouth-toothed  for- 
ceps, and  a  ureteral  searcher. 

In  case  of  emergency  the  instruments  absolutely  necessary  for  an  examina- 
tion are  but  few  and  simple.  The  light  is  always  easily  obtained,  and  every 
physician  owns  a  throat  mirror.  An  evacuator  can  be  made  by  attacliing  a  piece 
of  rubber  tubing  to  the  end  of  a  syringe ;  and  the  dilator,  forceps,  and  searcher 
can  be  dispensed  with,  so  that  the  vesical  speculum  is  really  the  only  novel  indis- 
pensable instrument,  and  even  that  could  be  extemporized  from  a  piece  of  tin  or 
a  bit  of  cardboard. 

The  Light . — The  best  illuminant  is  the  strong  white  electric  light.  I  com- 
monly use  a  sixteen -candle-power  droplight  set  in  a  socket  on  a  short  wooden 
handle,  with  a  simple  oval  tin  reflector,  evenly  coated  with  white  enamel  paint 
on  the  inside,  covering  half  of  it ;  the  current  is  conveyed  from  the  wall  by 
cords,  and  the  connection  with  the  wall  is  made  by  means  of  a  movable  socket ; 
it  is  ready  for  use  at  any  moment,  and  can  be  carried  from  room  to  room. 

When  there  is  no  electric  light  available,  I  take  with  me  a  small  storage  bat- 
tery weighing  ten  pounds  and  measuring  10  by  6^  by  4^  inches,  which  runs  a 
six-volt  four-candle-power  mignon  lamp  for  fifteen  hours.  The  little  light  is 
attache<l  to  the  head  band  and  inclosed  in  a  short  metal  cylinder  with  a  reflector 
behind  it.  A  tul)e  carrying  a  convex  lens  fits  over  the  cylinder,  covering  in  the 
light,  and  moves  on  a  ratchet,  affording  an  adjustment  which  concentrates  the 
illumination  on  a  small  circle  at  the  desired  point.  If  a  direct  electric  current 
is  available,  the  battery  can  be  recharged  without  sendhig  it  away,  by  connecting 
it  with  the  wires  from  the  street,  with  a  current  adapter  interposed. 

Strong  daylight  or  sunlight  gives  a  good  illumination,  and  although  at  times 
invaluable,  it  is  uncertain,  and  awkward  to  direct  to  all  parts  of  the  bladder, 
necessitating  moving  the  patient  about  instead  of  the  mirror. 

A  short  candle  may  be  used,  but  its  light  is  too  feeble  for  a  minute  exami- 
nation. Lamps  and  gas  burners  are  the  most  unsatisfactory  light,  because  they 
can  not  l)e  held  close  enough  to  the  patient,  and  they  give  out  enough  heat  to 
make  the  examiner  uncomfortable. 

The  head  mirror  is  a  simple  concave  reflector  with  about  30  centi- 
meters (12  inches)  focal  length.  The  large  circle  of  light  which  is  thrown  by 
this  mirror  around  the  orifice  of  the  speculum  is  a  necessity,  for,  if  the  circle 
were  a  small  one,  the  slightest  movement  of  the  head  would  darken  the  field  in 
the  !>ladder,  while  the  larger  circle  allows  considerable  latitude  of  movement. 

I  like  the  mirror  attached  to  a  flexible  steel  band  crossing  the  top  of  the 
liea<l  l)etter  than  the  elastic  bands  eiicircling  it ;  the  steel  baud  is  more  quickly 
put  on  and  removed  without  disarranging  the  hair.  A  steel  segmented  band 
covers  and  protects  the  mirror  when  out  of  use,  and  is  the  safest  and  most  con- 
venient device  for  transportation. 
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AFFECTION'S  OF  THE  URETHUA  AND  BLADDER. 


The  Vesical  Specula. — The  specula  are  simple  cylinders  8  centi- 
meters (3^  inches)  long,  and  equal  in  diameter  throuj^hout ;  they  are  preferably 
made  of  German  silver  and  nickel  plated.  There  is  a  funnel-shaped  expansion 
at  the  outer  end  of  the  speculum  15  millimeters  long,  inclined  at  an  angle  of 
sixty  degrees  to  the  cylinder.  The  handle,  8  centimeters  (3  inches)  long  and  12 
millimeters  broad  and  5  millimeters  thick,  is  attached  to 
the  funnel  and  is  large  enough  to  afford  a  convenient 
grasp  which  does  not  tire  the  hand  during  a  prolonged 
examination. 

The  vesical  end  of  the  speculum  must  be  rounded  in 
toward  its  lumen,  and  under  no  circumstances  must  a 
ragged  or  a  knife  edge  be  left  to  cut  the  mucosa. 

Specula  are  made  in  various  numbers  ranging  from 
5  to  20,  each  number  representing  the  diameter  of  the 
cylinder  in  milUmeters — 5,  (5,  7,  etc.,  up  to  20 ;  the  spe- 
cialist will  also  find  it  convenient  to  have  on  hand  the 
following  half  sizes:  6^,  7i,  8J,  9i,  10^,  11^.  The  sizes 
below  No.  12  are  used  for  examination,  and  those  above 
to  secure  a  wide  lumen  in  operations  upon  the  bladder. 

Each  instrument  has  its  obturator,  only  used  for 
the  purpose  of  rounding  out  the  end  of  the  speculum 
during  introduction ;  the  obturator  consists  of  a  conical 
end  piece  connected  by  a  slender  shank  to  a  stout  handle 
which  fits  into  the  funnel  of  the  speculum. 

The  shank  of  the  obturator  is  made  stout  enough  not 
to  bend  in  withdrawal,  and  the  handle  is  large,  so  as  to 
give  a  good  hold  for  the  thumb  and  index  finger. 

To  facilitate  the  introduction  of  the  cystoscope  there 
must  be  no  shoulder  to  injure  the  urethra  between  the 
end  of  the  speculum  and  its  obturator. 

The  dilator  is  a  conical  instrument  7  centimeters 
(8  inches)  long,  with  a  blunt  point  3  millimeters  in  di- 
ameter; it  is  16  millimeters  in  diameter  at  its  base.  It 
is  graduated  from  point  to  base  in  millimeter  diameters  from  4  to  16  millime- 
ters. A  handle  attached  to  the  base  is  large  enough  to  afford  a  convenient  hold 
for  three  fingers,  and  a  flange  at  the  base  keeps  it  from  slipping  all  the  way  into 
the  urethra. 

I  have  devised  the  one  simple  conical  dilator  representing  an  infinite  series 
on  its  sides,  to  take  the  place  of  the  interrupted  series  of  the  Hegar  dilators 
conmionly  used,  as  I  have  found  by  careful  investigation  that  the  external  orifice 
is  the  only  part  of  the  urethra  which  needs  stretching  to  admit  the  specula  com- 
monly used.  The  rest  of  the  urethral  canal  is  so  elastic  that  it  yields  at  once  to 
the  obturator  and  opens  up  to  the  full  size  of  the  speculum  \vithout  previous 
dilatation  and  without  injury. 

The  evacuator  is  used  to  empty  the  bladder  of  the  residual  urine 


Fio.  183. — Gradiatei)  In- 

STRI  MKN'T  roK  MKASI  R- 

iNo  Calibkrh  and  Di- 

AMKTKKH  <»K  SPKCI  LA 

The  caliber  is  nicHMired 
bv  inserting  the  eiul  into 
the  s|>eeulum  us  fur  an  it 
will  go  and  reading  ott*  the 
size  on  the  scale.  The 
tliaineter  is  measured  by 
«lrop|)ing  the  speculum  into 
the  graduated  opening  and 
reading  oti"  the  size»  liy 
iledueting  the  caliber  from 
the  diameter  the  thickness 
ot'the  wall  is  measured. 
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FlO.    ItU. — Clf  STOSKjUPE  AND  lillTrUAtOH. 

with  an  inuer  lunifji  ut  fi  niiUiriiekTrt.  Tbu 
in  any  pttokitm.    %  nrdiuary  siKu, 


whit'h  tlie  patient  often  ean  not  exi>el,  and  which  can  not  Ije  removed  by 
a  catheter,  anioimting  to  4  to  lo  cubic  centimeters.  It  muBt  also  be  used 
from  time  to  time  to  remove  the  urine  accuinulating  during  a  prolonged  e\am- 
imition.  Tbeevac- 
uator  m  a  t^niall 
hollow,  perfomtc<l 
metal  Iwill,  cim- 
nected  by  fine  rnb- 
l>er  tubing,  about 
35  centimeterg  (14 
inches)  long,  with 
a  rubl»er  exhaust - 
lmll>.  The 
niblier  tube  i^  cut 
about  5  centiuie- 

ters  (2  inches)  from  the  ball,  and  a  piece  of  glass  tubing 
inserted  which  serves  both  as  a  toil  tale  to  show  when 
the  urine  ie  flowing  in  the  tube, 
m  well  as  to  give  rigidity  to  the 
tube  when  it  is  picket^  up  for  in- 
troduction into  the  bladder. 

If  tlie  patient  Hes  on  her  ImcIc 
during  tht*  cjstoscopic  examina- 
tion, the  evacnator  must  be  used 

nmch  oftener,  a  ftiriall  quautitj  of  urine  easily  obscures 
the  lield  of  view  in  this  )K^sturc.  In  the  kiieedireast  pofii- 
tion,  on  the  other  hand,  a  little  clear  nrin^  in  a  p4>oI  in 
the  inverted  vault  of  the  bladder  in  no  way  interferes 
with  a  thorough  inspection  of  all  parts. 

The  evac^uator  is  useil  in  tlie  following  manner;  The 
asfiietantj  grasping  the  rid^ber  bulb,  pushes  its  base  in  with 
his  thumb  and  forces  ont  all  tlic  air;  while  the  examiner, 
liolding  the  other  end,  drops  the  little  perforated  liall 
through  the  speculum  into  the  pool  of  urine,  when  the 
assistant  removes  his  tlunnb,  and  the  bull)  h^lowly  ex- 
pands, sucking  up  the  urine.  Tlie  cvacuatit^n  will  be 
more  rapid  if  the  suction  bulb  is  held  well  below  the 
level  of  the  bladrler.  If  there  is  only  a  little  urine  to 
be  taken  up,  it  will  escape  fainter  by  withdraM'ing  the 
hall  a  little  oecafiionally  so  as  to  suck  up  some  air  with  the 
urine. 

Dr.  G.  E,  Shoemaker,  of  Philailelphia,  has  devised  a 
simple  evaenator  consisting  in  a  little  tulie  with  perfora- 
tions and  sliglitly  bent  at  both  ends,  and  connected  with 
an  exhaust  bottle  emptied  by  a  syringe  (see  Aftnah  of  Surgtrff,  Ntjvernljer, 


lEIRATOR  AMI  DtMLTiiU. 

The  fiumWr*  mrlic4it4? 
till}  dliutK*tent  lij  niilUtJiy- 
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1895).  Dr.  W.  L.  Burrage,  of  Boston,  has  also  made  an  attachment  for  the  cys- 
toscope  to  effect  the  same  end. 

The  long  mouse-toothed  forceps  are  a  light  for- 
ceps 24  centimeters  (9  inches)  long,  with  long  slender  arms  10-5 
centimeters  (about  4  inches)  long,  and  at  the  ends  delicate  slightly 
recurved  mouse  teeth.  The  handles  are  fenestrated  for  lightness. 
They  are  useful  in  cleansing  the  lumen  of  the  speculum  of  drops 
of  urine,  or  in  taking  up  a  little  urine  out  of  the  bladder  with 
small  pledgets  of  cotton,  or  in  wiping  off  small  areas  of  the  vesical 
mucosa. 

The  ureteral  searcher  is  a  small  rod  18  centimeters  (7 
inches)  long  with  a  little  bulbous  end  3  millimeters  by  1*5  milli- 
meter, and  a  handle  (\  centimeters  (2^  inches)  long  set  at  an  angle 
of  120  degrees.  It  is  used  in  touching  any  part  of  the  bladder 
wall,  in  exploring  a  sinus,  and  particularly  in  locating  the  ureteral 
orifices  in  doubtful  cases. 

Applicator. — Any  piece  of  flexible  wire  about  15  centi- 
meters long  will  do  as  an  applicator  to  carry  medicated  cotton  to 
all  points  on  the  bladder  or  the  urethra. 

Other  useful  instruments  are  a  speculum  graduated  in  centi- 
meters for  measuring  the  distance  between  points  on  the  bladder 
wall,  the  external  or  internal  urethral  orifices,  and  a  flattened 
searcher,  likewise  graduated  in  centimeters  and  half  centimeters. 

The  Technique  of  the  Examination. — A  sepsis . — Asepsis  must 
be  maintained  throughout  every  examination  by  handling  only 
aseptic  instruments,  introduced  by  clean  hands, 
through  a  cleansed  urethral  orifice. 

All  the  instruments  used  must  have  been  sterilized  and  be  laid 
in  a  clean  tray  on  a  sterilized  towel.  The  external  urethral  orifice 
must  be  wiped  clean  with  a  boric  acid  solution  before  introducing 
the  speculum  to  remove  any  leucorrheal  or  other  discharges  often 
contaminating  its  lips. 

The  hands  must  be  scrubbed  clean,  and  as  far  as  possible  the 
utmost  ])recaution  must  be  taken  to  avoid  touching  any  part  of 
the  instruments  but  the  handles.  If  this  were  always  done,  no 
infection  could  occur  even  with  infected  hands.  Every 
instrument  should  be  constantly  inspected  to  detect  any 
rough  or  scaling  surface  liable  to  cut  the  mucous  mem- 
brane. 

Preparation  of  the  Patient. — The  patient 
should  come  to  the  examining  table  with  the  lower 
bowel  emptied.  I  find  that  in  many  cases  it  makes  a 
decided  difference  if  she  has  just  eaten  a  meal,  when 
the  bladder  does  not  always  expand  so  well.  Immediately  before  the  examina- 
tion she  must  empty  the  bladder  in  a  sitting  or  standing  posture.    If  the  nurse 
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Fio.  186. — Delh'ate  MoiMK- 

TOOTIIF.n  F«)RrEP8  FOK  CON- 
VEYING Pled«et8  of  Cot- 
ton INTO  THE  Bladder. 

The  teeth  should  be  more 
recurved. 
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draws  tlie  urine  with  a  catheter,  or  if  she  imflscs  it  on  the  tahle,  the  evaciiatiua 
will  not  be  nearly  so  complete. 

Aiiestliesia , — A  general  anesthetic  is  onlj  needed  fur  a  nervoiiR  woman. 
IjH^l  anesthesia  hy  means  of  a  lU  p<>r  eent  solution  of  focidii  applied  on  a 
pledget  of  cotton  wound  on  a  metal  rod  and  introduced  just  within  the  external 


Fto*  }S7.  -SfcARi^URft  roa  iamjatiwr  the  Uhethral  OturicK, 


urethral  orifice  for  fi%e  minutes  lieforehand,  i6  sufficient  to  l>euumb 
the  sCDsationt*  so  entirelj  that  aiij  rcquirefi  dilatation  may  he  made 
and  the  speculum  introduced  witiiout  umch  discomftirt. 

Posture  of  the  Patient , — Two  }x^stures arc availalde,  an  elevated 
dorsal  and  a  knee-breast.    The  dorsal  position  is  the  most  convenient  to  use 
and  the  least  tiring  to  the  patient,  but  it  is  only  of  service  iii  thin  patients,  and 
the  atmospheric  expansion  is  not  so  good;  tlie  bladder  of  a  fat  woman  will 
rarely  distend  at  all  in  this  poatnre.    The  head  and  thorax  rest  on  the  table, 
while  the  pelvis  is  raised  1>y  putting  one  or  two  bran  cushions  under  the  but- 


Fto,  ISR— E3iAinprATio.f  of  thm  Blahdsr  in  the  Dtm«Ai,  PoimoK,  tttii  Elkvatuti  Pelviiu 

Till!  i?l:t'<?tTii3  Vi^hi  held  cIosm  to  the  nymnhTwii*  m  rt^fltictii^^l  by  the  !it»*il  nnrrt>r  into  Oie  blunder  ThtJ 
anjfle  of  reflection  mm%  i>e  «j*  flfiiaU  ais  puff^lbli:^  act  an  to  b^vomI  (^iwtaDtly  ditiplacitig  tbt*  pcJicil  of  light  witli 
filigbt  iTinveiiiL'Utis  of  tb«  bead. 

tocks,  SO  lu  to  elevate  thetn  20  or  30  centimeters  (S  or  12  inelies)  or  more 
above  the  table  level.  This  gives  a  pitch  to  the  pelvic  and  lower  abdominal  vis- 
cera which  makes  tliem  gravitate  toward  the  diaphragm,  and  as  soon  as  a  specu- 
lum is  introduced  the  bladder  sucks  in  air  enough  to  distend  it. 

When  the  bladder  does  not  expand,  and  yet  it  is  particularly  desirable  to 
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use  the  dorsal  position  on  account  of  the  inabiHty  of  the  patient  to  stand  the 
inconvenience  and  fatigue  of  the  knee-breast  position,  tlie  bladder  may  be  dis- 
tended and  the  pelvis  relieved  of  the  small  intestines  by  lirst  placing  her  in  the 
knee-breast  position  for  a  minute  and  letting  in  air  with  a  catheter ;  she  is  then 
turned  on  her  back  with  hips  elevateil  on  the  cushions,  taking  care  to  keep  the 


l)e  more  conveniently  disposed  for  the  examination.  Sometimes,  to  get  a  good 
expansion,  it  is  necessary  to  push  the  thighs  in  the  opposite  direction  beyond  the 
vertical.  If  she  is  under  an  anesthetic,  the  best  way  to  hold  her  in  the  knee- 
breast  position  is  for  two  assistants  to  stand,  one  on  each  side,  close  up  to  the 
l)ody  to  prevent  it  from  falling  sidewise,  each  grasping  the  body  with  one  arm 
thrown  over  the  back,  and  holding  the  leg  in  the  crotch  of  the  kiiee  with  the 
other  hand  to  keep  it  from  slipping  up  or  down. 

An  apparatus  like  that  shown  in  the  text  (Fig.  190)  and  devised  by  Dr.  (t. 
B.  Miller  is  useful  where  assistants  are  scarce,  but  the  thigh  bands  nmst  not  be 
allowed  to  cut  into  the  femoral  fold. 

Calibrating  and  dilating  the  Urethral  Orifice. — Beforc 
dilating  the  urethra  and  introducing  a  speculum  it  is  well  to  calibrate  it,  that 
is,  to  measure  its  diameter  in  millimeters  as  a  guide  to  the  amount  of  dilatation 
needed  to  admit  a  speculum ;  for  example,  if  the  urethral  orifice  has  a  diameter 
of  6  or  7  millimeters  only,  it  can  not  be  dilated  up  to  10  or  12  millimeters  with- 
out a  slight  rupture  of  it^*  margins  ;  calibration  in  this  case  would  induce  one  to 
use  a  speculum  a  size  or  two  smaller  than  usual.    Again,  the  calibration  often 


pelvis  all  the  time  well  above 
the  level  of  the  abdomen. 
The  si>eculum  may  now  be 
introduced  and  a  satisfactory 
examination  made.  A  blad- 
der distended  in  this  way  'will 
often  remain  well  distended 
until  the  hips  are  let  down 
again  to  the  table  level. 


Fio.  180. — Vesk'al  SpErri.rM  introi>i<;ei>  with  tiik  Patiknt 

THK  KnEK-BRKA«T   P08TI  KE. 


IN 


The  knee  - breast 
position  is  the  one  posi- 
tion most  satisfactory  and 
applica1>le  in  all  cases.  The 
patient  kneels  with  her  knees 
separated  10  or  12  inches, 
close  to  the  end  of  the  table, 
and,  keeping  the  buttocks  as 
high  as  possible,  lets  the  back 
curve  in,  and  brings  the  side 
of  the  face  down  on  the 
table.  If  she  squats  a  little, 
drooping  the  buttocks  slight- 
ly toward  her  feet,  she  will 
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shows  that  the  oritiee  is  already  set  large  that  it  needs  no  preliminary  dilatation. 
A  practiced  eye  will  usaally  be  able  to  ^uge  the  nize  of  tlie  iirotliral  oriti(*e  at 
once,  and  U)  select  the  exact  sha  of  Bpccuhuii  suitable  for  introduction. 

To  calibrate  the  uritiee,  the  mnall  end  of  the  cunical  dilator,  Fig.  185,  m 
yiiirihod  into  the  urethra  until  it  tits  snugly,  when  the  index  Unger  niarkw  the 
piiint  in  contact  with  tlie  nrethnd  orifice;  the  dilator  is  tlit^n  witlMlrawn  and  the 
dian>eter  in  millimeters  read  off.  If  it  is  0  or  lO,  tlie  i^pocuhun  vi  the  mnie 
number  is  taken  up  and  introducai  mthont  dilatation;  if  the  mimber  indicating 
tlic  diameter  \&  7  or  8,  the  urethra  must  first  be  dilated  up  to  the  Bim  of  specu- 
luni  to  be  n^d. 

Boroglycerid  formB  the  best  lubricant  for  dilator  and  speeul  iim 
lief*aiise  it  u  colorless.  Vaselin  K)metimei^  leaves  a  film  behind  which  lot^k^ 
like  pus. 

To  dilate  the  orifice,  the  dilator,  which  is  one  and  the  same  instru- 
ment with  the  calibrator,  is  introduced  into  the  urethra  in  the  direction  of  its 


axis,  with  a  slight  boring  motion,  until  the  required  distention  is  reached  in  a 
few  seconds.  Often  tliere  is  no  injury  at  all  fronx  such  a  dilatation,  while  at 
other  times  one  or  two  shallow  ruptures  1  uiilliineter  deep  anci  from  3  to  5  mitli- 
meterw  long  are  made  at  the  p<>sterior  margin.  I  have  never  seen  any  serious 
bleeding  nor  have  had  to  treat  the  ruptures  later  as  fissures;  oidy  two  or  three 
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times  have  I  had  to  put  in  a  fine  suture  to  stop  the  oozing.  An  unusually  small 
and  ngid  orifice  should  be  cut  posteriorly,  as  suggested  by  Simon ;  then,  after 
the  examination,  the  cut  is  closed  with  one  or  two  fine  silk  sutures. 

Introducing  the  Speculum . — A  skillful  examiner  will  select  a  suit- 
able speculum  (Fig.  184),  a  No.  7,  S,  9,  or  10,  or  one  of  the  half  sizes  between,  ac- 
cording to  the  case,  the  age  of  the  patient,  and  the  purpose  of  the  examination ; 
a  patient  with  a  sensitive  urethra  may  often  be  treated  with  less  discomfort  and 
with  equal  facility  through  a  No.  7^  or  8  speculum.  The  smaller  sizes  are  l>et- 
ter  adapted  to  girls  and  to  young  women  with  small  urethraj.  Beginners  in  cys- 
toscopy are  apt  to  select  a  larger  speculum,  using  always  a  No.  10  or  11 ;  with 
experience  they  will  drop  a  size  or  two. 

To  introduce  the  speculum,  it  is  grasped  as  show^n  in  Fig.  191,  and  the  ob- 
turator is  kept  from  slipping  back  into  the  cylinder  by  a  decided  pressure  with 
the  thumb,  continued  until  the  end  has  entered  into  the  bladder.  The  urethra, 
wiped  clean  with  a  boric  acid  solution,  is  exposed  by  an  assistant  holding  the 
buttocks  and  the  labia  well  apart,  while  the  point  of  the  speculum,  coated  with 
the  boroglycerid  solution,  is  applied  to  the  urethral  orifice,  and  pushed  through 
the  urethra  into  the  bladder  with  a  gentle  sweep  around  the  pubic  arch.  The 
handle  of  the  speculum  is  now  firmly  grasped,  while  the  obturator  is  withdrawn 
with  a  slight  rotary  motion.  If  the  internal  urethral  orifice  is  drawn  well  into 
the  pelvis  by  the  i)08ture,  the  urethra  is  so  much  curved  that  there  is  danger  of 
injuring  it  by  pushing  the  speculum  hard  against  its  posterior  wall ;  this  must 
be  avoided  by  introducing  the  speculum  in  a  decided  curve.  The  moment  the 
obturator  is  taken  out  the  air  rushes  in  and  the  bladder  is  dilated  and  ready  for 
the  inspection. 

If  the  bladder  does  not  expand  in  this  way  the  examiner  will  usually  find 
that  the  patient  has  assumed  a  faulty  position,  and  as  soon  as  this  is  corrected  the 
expansion  occurs. 

Viewing  the  Bladder . — It  takes  far  less  time  to  view  the  whole  in- 
terior of  the  bladder  than  it  does  to  describe  the  method  of  inspection  (Fig.  192) ; 


ward,  and  he  should  wear  the  head  mirror  over  the  same  eye  he  uses  at  the 
micro8coi)e. 

The  assistant  now  holds  the  electric  droplight  close  to  the  end  of  the  sacrum, 


indeed,  after  practice,  a  few 
seconds  will  be  sufiicient  to 
determine  by  actual  sight 
whether  any  portion  of  the 
interior  is  sound  or  diseasetl. 


FlO.  IDl. —  IlfH.DINO  TIIK  VehICAL  SpECrLl  M  READY  FOR  INTRODUC- 
TION ;  TiiK  Thumb  i'hkhsks  the  Uhturator  firmly  in. 


If  the  patient  is  in  the 
knee-breast  position  the  ex- 
aminer sits  on  a  stool  with 
his  eyes  a  little  l)elow  the 
level  of  the  urethra,  grasp- 
ing the  handle  of  the  specu- 
lum, which  is  turned  up- 
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whieli  m  protected  from  tlie  heat  \yy  one  or  two  towels,  and  the  lower  margin  of 
the  liea<l  inirror  h  dnivm  awaj  f rum  the  fme  and  turned  until  the  i^eflectufl  light 
f-ptyi  iitlh  within  the  hlaihlor.  Men  ai-eu^tomed  to  Hiroiit  antl  eye  work  will  iind  no 
tlirticiilty  ill  putting  a  go^nl  illiiniination  at  oiiee  just  where  thcj  want  it,  while  to 
the  inexperienced  man  tlie  appamnt  wajTsraixlnees  of  the  liglit  will  lie  Ids  ebief 
trouble  throughout.  The  dirert  rnv  of  the  little  electric  heatJlight  makes  the 
illuniinution  of  the  tic  Id  an  ctisier  Uisk, 


Fifi.  193.— E3(AiiJ?rATioN*  or  tit«  BLAurnR  wuir  tiik  Patiknt  tn  thr  KrfEE*iiiiEAfrr  rdftmosr. 


The  inspeetion  of  the  hla<]der  naturally  l*egin8  with  tlie  posterior  hemisphere 
ahont  the  posterior  pole,  opposite  the  interiial  urethral  onfice,  from  H  t<j  5  centi- 
meters di^itant  from  the  anterior  wall,  Init  not  more  than  2  or  3  centimeters  from 
the  end  of  the  speculum,  which  ia  pushed  well  into  the  liladder. 

The  whole  posterior  hemisphere  i*^  tiret  examined  as  tlie  eml  of  the  instru- 
ment is  direete<i  tu  the  right  and  to  the  left^  hy  alternately  raising  anti  <lropping 
the  handle  so  that  every  part  of  the  mueossi  h  jjm^l  in  review  at  le^i^^t  twice. 

T li  e  nor  ni  a  1  background  of  the  inflated  bladder  Been  in  thi^ 
way  is  a  dull  whit^,  \dth  here  and  there  large  ven^ek  branching  and  anai^tomos- 
ing  over  it  in  an  irregular  manner.  The  line  rosy  ciipillary  injection  seen  in  a 
eontntctcil  bladder  is  not  \isiljle  when  it  is  distende<l  with  air,  for  the  minuter 
vessels  are  emptied,  both  by  the  expansion  and  by  the  pusture  of  the  patient. 
At  a  point  1  or  2  centimeters  aljove  the  posterior  pole  a  rounded  red  spa^t  of 
capillar}'  injection  is  <)ften  seen,  wdiifdi  may  easily  lie  mistaken  for  a  localized  in- 
fljmmiation,  but  which  ie  merely  a  suction  hyperemia  induced  at  this  piint  by 
contact  Anth  the  end  of  the  speculnni  during  the  withdniwal  of  the  oljtu  niton 
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Tlie  larger  blood-vessels  spring  out  of  the  submucosa,  where  they  are  first 
seen  in  a  hazj  way,  becoming  clearer  and  with  sharply  defined  outlines  on  the 
surface,  where  they  divide  and  subdivide  into  numerous  branches.  Occasionally 
an  artery  is  seen  pulsating,  and  a  large  dark  vein  may  sometimes  be  seen  gradu- 
ally disappearing  from  view  as  it  penetrates  the  walls  obliquely.  The  mucous 
surface  on  the  right  and  the  left  of  the  posterior  hemisphere  is  often  divided  up 
by  shallow  interlacing  ridges,  or  again  a  sharp  ridge  2  to  3  centimeters  long  is 
seen  to  cross  the  field  obliquely ;  these  ridges  are  formed  by  the  inner  muscular 
bundles  irregularly  arranged.  Numerous  little  glistening  points  are  due  to 
moisture  on  slight  inequalities  of  surface  which  catch  and  reflect  the  light. 

By  dropping  the  handle  of  the  speculum  decidedly,  its  inner  end  is  raised 
and  the  vault  or  summit  of  the  bladder  is  brought  into  view,  and  every  pait 
of  the  organ  inspected  by  moving  the  end  from  side  to  side.  By  elevating  the 
handle  decidedly,  the  floor  of  the  bladder  is  examined  in  the  same  way,  and 
then  by  moWng  it  to  the  left  and  to  the  right  the  right  and  left  walls  come  into 
view. 

The  only  parts  which  remain  unexamined  are  those  contiguous  to  the  in- 
ternal urethral  orifice,  and  these  are  now  seen  by  a  still  more  decided  elevation 
and  depression  of  the  handle.  With  a  marked  depression  of  the  speculum  the 
vesical  triangle  comes  into  view,  always  a  little  more  injected  than  the  rest  of 
the  bladder,  due  to  the  fact  that  the  nmcosa  and  the  underlying  tissues  are  inti- 
mately connected,  which  prevents  this  part  from  expanding  and  becoming  ane- 
mic like  the  rest  of  the  bladder. 

Tuniing  the  speculum  from  fifteen  to  twenty  degrees — generally  the  latter 
— to  the  right  or  to  the  left  a  little  pinkish  prominence  is  seen — the  m  o  n  s 
ureteris  which  marks  the  position  of  the  ureteral  orifice;  this  usu- 
ally looks  like  a  fine  transverse  line  about  2  millimeters  long  on  the  side  of 
the  mons.  It  is  sometimes  a  faint  streak,  like  a  little  water  line  on  paper. 
At  other  times  the  orifice  appears  as  a  little  pit  or  a  mere  point.  Immediately 
around  the  ureteral  orifice  is  a  paler  area  about  1  millimeter  broad,  and  sur- 
rounding this  a  rosy  area  8  or  4  millimeters  broad.  I  have  several  times  seen 
a  blood  vessel  emerging  out  of  it  on  to  the  vesical  mucosa.  If  a  V  ^^^th  its  angle 
at  thirty  degrees  is  marked  on  the  cylinder  of  the  speculum,  near  the  handle, 
by  bringing  one  of  the  arms  of  the  V  parallel  to  the  axis  of  the  urethra  the  other 
arm  will  then  point  toward  one  of  the  ureteral  orifices,  which  may  now  be  found 
at  once  on  looking  through  the  speculum. 

If  the  ureteral  orifice  is  watched  for  half  a  minute  or  so  a  little  clear  urine 
will  be  seen  to  spout  out  froni  the  surface,  forming  a  jet  which  lasts  two  or 
three  seconds,  to  be  repeated  again  in  the  course  of  a  minute. 

Sometimes  the  urine  spurts  up  free  from  the  surface  of  the  bladder  and  shoots 
into  the  lumen  of  the  speculum  and  trickles  down  to  the  outer  edge.  By  hold- 
ing the  end  of  the  speculum  close  up  under  the  ureter,  or  by  using  the  obUque 
speculum  adapted  specially  to  this  purpose.  Fig.  193,  enough  urine  can  be  caught 
up  with  pledgets  of  cotton  or  in  a  small  graduate  to  answer  the  purposes  of  a 
physical,  chemical,  and  microscopic  examination.    When  the  bladder  is  inflamed 
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or  ulcerated^  it  ie  stunetimes  of  great  advantage  to  get  a  little  urine  from  one  or 
both  Bxdtii^  ill  this  way,  because  it  avoids  the  rigk  of  a  po^ible  infection  of  a 
ureter  bv  putting  in  a  catheter. 

The  intern  re terie  line  is  often  distinetly  Bcen^  cither  from  its  haviiig  a  little 
deeper  color  than  tlie  hladiler  behind  it,  or  from  a  slight  elevation. 

In  the  proL'ess  of  tlie  examination  of  the  entire  bladder  conducted  in 
thit*  way  the 
field  of  %nftion 
lias  <*hanged 
frt>m  tlie  po>5te- 
rior  wall  perpen- 
dicular to  the 
plane  of  vi&iun 
tuthe  triangular 
area  which  hes 
almogt  t^rallel 
to  it;  at  right 

angles  differences  in  color  are  he^t  ^een,  while  in  the  plane 
of  %'idon  outlines  wliich  cross  it  come  out  more  distinctly. 

The  r  e  t  r  o  s  y  m  p  li  y  s  e  a  1  area  comes  into  yiew  on 
elevating  the  handle  of  the  Bpcculmu  bo  as  to  direct  the 
inner  end  toward  tlie  symphysis  ]>ubis. 

Oecasitumlly  a  bladder  will  l>e  found  which  does  not  re- 
main ballooned  out  with  air^  hut  undergoes  periods  of  more 
or  les*^  rhythmic  contraction,  eaeli  of  which  lasts  half  a  minute  or  more.  With 
the  eontractiun  there  is  an  influx  of  blood  into  the  capillarieB,  and  the  niucotm 
membrane  aBsaiueti  a  rosy  liue,  becoming  more  intense  as  the  contmction  in- 


Yta.  103. — CvBTOflcoPB  wmi  zntp  rtt  OiiLi«r«..T; 

When  the  piktient  it*  in  the  k  tK't;- brcuht  pcwtum  and 
the  obliquo  etui  l»  hM  urider  tht*  urvteral  c>nfli,*ts  \he 
urine  l»  untight  aa  it  wpurtw  out  of  the  un?tt?n  and  runn 
duwti  the  ii[X*culuin  to  tb«  outt^idn,  when;  it  it^  eoUect^d 
tbr  t'xiimiDatloti.  By  sucurinif  ur\m  in  thij^  way  tlw 
citthiiteri^Mtion  of  tin?  un^t«r  ii*  ii voided.  Thu  iJnifili 
f»f  the  t()>eL'ulutti  ftlont*  IjO  tho  end  of  tha  lip  is  VKt  euii- 
tinii,^terH^  mid  itM  dbiuetur  in  10  nrd1im^t«rv.  %  ordi- 
nary  wjec. 


Fia*  lt4--ISf!rtBt«i:wT  FOR  vBAirntNii  rnis  Distance  BsTVKmir  Tni  lurriBitAL  Ottrrifii  or  rrfK  Ukktuma. 

A. VP   VaKKUsI  rOJNT*  oaf  TH4   VxJlOAL  WaLL*. 

The  djfitaiji^'  in  tiitUlinqterA  ti«  t^btL^rtkl  on  a  /fraiJniited  urrti  on  the  <>uLs[ik\  Uni'  ami  nVidn^i  aUmii;  the 
other  and  the  lnw<^r  one  is  provided  with  m  littli^  hof-tk  on  itA  inner  end  *ti  hi^hJ  it  j*gjiiti.*L  tlju  inni;r  nud 
of  the  spec  ul  U  ri  u    K  net?-  hn^Ji^t  pdsi  u  re, 

creafteii,  until  the  whole  organ  is  tltrown  into  ^nmll  folds  hke  a  lal*yrinth  of  cere- 
bml  convolutions.    With  the  contraction  the  air  is  audibly  exj>elled  and  often 
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urine  comes  sputtering  out  with  it.  After  waiting  from  half  a  minute  to  a 
minute  the  contraction  relaxes  and  the  bladder  expands,  and  the  examination 
can  be  continued.  The  color  and  appearance  of  the  walls  and  of  the  vessels 
of  a  normal  bladder  must  be  well  fixed  in  the  mind  by  numerous  examinations, 
because  the  normal  conditions  are  the  standards  of  comparison  in  determining 
the  presence  of  areas  of  congestion,  inflammation,  or  other  diseases. 

Insufficient  expansion  of  the  bladder  will  be  noticed  in  advanced  pi-egnancy, 
or  in  the  case  of  a  tumor  blocking  the  pelvis,  or  in  ascites.  It  may  also  be  due 
to  the  fact  that  the  patient  in  taking  the  knee-breast  posture  arches  her  back, 
and  raises  her  chest  too  high  from  the  table,  and  so  interferes  with  the  action 
of  gravity  on  the  intestines.  Often,  too,  a  little  time  must  be  allowed  for  the 
viscera  to  gravitate  slowly  toward  the  diaphragm,  and  so  create  the  necessary 
suction  for  the  distention  of  the  bladder. 

Too  great  an  expansion  of  the  bladder  may  also  be  troublesome.  The  diffi- 
culty is  that  the  trigonum  and  the  ureteral  orifices  are  then  lifted  up  so  high 
that  the  examiner  has  to  bring  his  head  so  far  under  the  patient  that  his  posi- 
tion is  extremely  awkward  and  he  does  not  get  enough  light  for  the  inspection. 
This  may  be  remedied  in  several  ways : 

a.  Before  introducing  the  cystoscope  a  speculum  is  always  put  into  the 
vagina,  which  then  balloons  out  with  air  and  lets  its  anterior  wall  with  the  floor 
of  the  bladder  drop  in  the  direction  of  the  sjTnphysis ;  then  when  the  vesical 
speculum  is  introduced  the  available  expansion  space  of  the  pelvis,  already  partly 
occupied  by  the  distended  vagina,  is  so  diminished  that  the  floor  of  tlie  bladder 
remains  more  nearly  in  the  plane  of  vision.  In  parous  women  the  atmospheric 
expansion  of  the  vagina  is  usually  spontaneous.  Distention  of  the  rectum  with 
air  will  sometimes  produce  the  same  eflfect. 

b.  By  putting  a  cotton  pack  in  the  vagina  or  by  depressing  its  anterior  wall 
with  a  spatula,  any  particular  portion  of  the  base  of  the  bladder  can  be  held  down 
in  view. 

c.  Cases  where  there  is  a  tendency  to  an  excessive  expansion  may,  as  a  rule, 
be  easily  examined  in  the  dorsal  posture,  when  it  is  naturally  not  so  great. 

The  presence  of  air  in  the  bladder  is  rarely  painful  so  long  as  the  urethra  is 
open  and  the  air  enters  and  escapes  freely  with  each  respiratory  movement. 
But  not  infrequently  as  soon  as  the  speculmn  is  taken  out  the  patient  feels 
a  cramping  pain,  which  is  not  relieved  until  she  has  been  able  to  seat  her- 
self on  a  vessel  to  expel  the  air.  To  avoid  this  after-pain,  the  examiner  may 
leave  the  speculum  in  place,  or  slip  a  catheter  in,  and  then  lower  the  patient 
gently  from  the  knee-breast  posture  on  to  her  side,  so  as  to  let  the  air  out 
gradually. 

It  is  not  necessary  to  take  any  special  precaution  after  a  vesical  examniation, 
unless  it  has  been  prolonged  enough  to  weary  the  patient,  or  unless  she  is  feeble 
or  nervous  ;  under  these  circumstances  rest  for  an  hour  or  two  with  a  half  tea- 
spoonful  of  aromatic  spirits  of  ammonia  may  be  prescribed. 

Tlie  field  of  usefulness  of  the  cystoscopic  method  just  described  is  a  large 
one,  commensurate  with  the  entire  field  of  vesical  diseases,  and  the  practitioner 
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who  uses  it  liberally  will  be  rewarded  by  constantly  discovering  that  affections 
hitherto  described  as  merely  functional  have  definite  local  lesions  as  their  basis, 
and  are  often  speedily  amenable  to  simple  methods  of  treatment. 

I  wish  further  to  insist  that  a  cystoscopic  examination  should  be  made  in 
every  case  where  a  vesical  affection  is  more  than  transient  and  the  diagnosis 
is  not  absolutely  clear  without  it,  and  that  every  part  of  the  bladder  should 
then  be  thoroughly  inspected. 

AFFECTIONS  OF  THE  URETHRA. 

Short  as  the  urethral  canal  is  in  women,  it  is  liable  to  a  variety  of  diseases, 
some  of  which  are  peculiar  to  the  sex.  These  affections  are  chiefly  those  which 
either  interfere  with  function  or  affect  the  caliber  of  the  urethra.  As  the  final 
avenue  of  egress  of  the  urine  the  urethra  holds  a  position  analogous  to  the  short 
anal  canal  in  its  relation  to  the  rectal  ampulla  and  the  intestines  above.  Owing 
to  its  relation  to  the  external  genitals,  which  are  infested  with  micro-organisms, 
the  urethral  orifice  is  constantly  exposed  to  the  risk  of  infection  from  without. 
Its  position  under  the  resisting  pubic  arch  renders  the  urethra  liable  also  to 
damage  from  prolonged  pressure  during  labor,  or  to  compression  by  a  tumor 
which  chokes  the  pelvis.  It  is  protected  from  external  injuries  by  its  concealed 
position  between  the  thighs  and  labia. 

Affections  of  the  urethra  may  conveniently  be  considered  under  the  follow- 
ing heads :  Malformations,  displacements,  dilatation,  stricture,  ischuria,  fistula, 
foreign  body,  hyperemia,  urethritis,  new  growths. 

Congenital  malformations  of  the  urethra  are  among  the  rarest 
gynecological  affections.  The  commonest  is  a  distinct  lateral  displacement  of 
the  external  orifice,  generally  about  2  millimeters,  to  one  or  the  other  side.  A 
shallow  vertical  fissure  corresponding  to  the  urethral  orifice  may  be  found  on 
the  opposite  side  with  a  sharp  ridge  between  the  two :  this  gives  the  appear- 
ance of  a  double  urethral  orifice. 

Most  malformations  of  practical  importance  are  due  to  a  deficiency  of  the  de- 
velopment of  some  part  of  the  urethral  canal. 

These  may  be  classified  as :  (a)  hypospa^lias,  (b)  epispadias,  (c)  imperforate 
urethra,  (d)  totally  deficient  urethra. 

Hypospadias. — In  h}TX)spadia8  part  of  the  inferior  wall  of  the  urethra  is  want- 
ing and  the  external  urethral  orifice  opens  at  some  point  in  the  anterior  vaginal 
wall.  •  One  of  the  best  described  cases  is  that  of  A.  LehedeS  (Arch,/,  Gt/n.y 
vol.  xvi,  p.  290).  The  patient  was  a  married  woman,  twenty-three  yeiirs  old,  a 
nullipara.  She  had  always  been  well  in  every  respect  until  five  years  married, 
when  she  began  to  experience  a  pressure  on  the  bladder  and  to  suffer  from 
an  involuntary  escape  of  urine,  at  first  at  night  after  coitus,  but  soon  becoming 
constant.  An  examination  showed  nonnal  labia,  nymphaR,  and  clitoris.  But  in 
the  vestibule,  instead  of  a  urethral  canal,  there  was  a  furrow,  lined  with  a  deli- 
cate mucous  membrane,  and  leading  back  over  the  anterior  vaginal  wall,  be- 
tween vaginal  folds  so  closely  applied  as  to  form  a  distinct  ridge ;  tliis  furrow 
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ended  in  a  canal  2  centimeters  long  situated  2  centimeters  within  the  introitus, 
wliich  admitted  two  fingers  directly  into  the  bladder.  The  upper  wall  of  this 
furrow,  seen  on  drawing  aside  the  protecting  vaginal  folds,  was  covered  through- 
out with  a  bright-pink  mucous  membrane  crossed  by  a  fine  network  of  vessels. 
The  fact  that  the  patient  had  never  borne  a  child,  and  the  straight  course  of  the 
canal,  associated  with  the  entire  absence  of  any  cicatricial  tissue,  showed  tliat 
the  condition  was  a  congenital  defect  of  the  inferior  wall  of  the  urethra  extend- 
ing as  far  up  as  the  neck  of  the  bladder.  The  incontinence  had  been  brought 
on  mechanically  by  coitus. 

A  case  of  my  own,  more  properly  classified,  as  F.  Winckel  has  pointed  out, 
as  a  persistent  urogenital  sinus,  was  a  nullipara  forty-six  years  old ; 
the  external  genitals  were  normal  as  far  as  the  introitus  of  the  vagina,  where  the 
only  opening  between  clitoris  and  rectum  was  found.  There  was  no  hymen, 
and  the  smooth  orifice  beneath  the  pubic  arch  had  the  form  of  a  transverse  slit. 
If  the  finger  was  pushed  in,  it  invariably  entered  a  short  muscular  canal,  which 
was  the  shortened  urethra,  and  so  passed  directly  into  the  bladder.  The  ure- 
thral orifice  was  in  this  way  situated  about  1  centimeter  behind  the  pubic  arch, 
and  the  urethral  canal  was  only  1  centuneter  long.  While  the  inferior  wall  of 
the  urethra  was  absent,  the  anterior  wall  continued  on  out  as  far  as  the  vesti- 
bule, but  was  not  of  normal  length.  The  upper  wall  of  the  introitus  was  vas- 
cular and  of  a  deep-red  color,  and  presented  numerous  longitudinal  mucous 
folds.  There  was  a  gaping  slit  in  the  anterior  vaginal  wall  1  centimeter  long, 
which  shortened  the  caliber  of  the  urethra  by  so  much.  If  now  the  point  of  the 
sound  introduced  into  the  vagina  was  turned  sharply  down  over  the  perineum, 
it  would  then  enter  one  or  the  other  of  two  orifices  lying  side  by  side,  and  sepa- 
rated by  a  fleshy  septum ;  this  was  a  double  vagina  about  8  centimeters  (5 
inches)  deep,  with  a  small  cervix  in  the  vault  of  each  half.  The  incontinence 
and  distress  the  patient  had  complained  of  in  coitus  was  relieved,  and  the  chan- 
nels returned  to  their  normal  usage  by  a  plastic  operation,  freshening  and 
uniting  the  edges  of  the  flaps,  and  converting  the  two  vaginae  into  one  by 
removing  the  septum. 

Similar  to  this  was  the  case  of  a  short  dilated  urethra  reported  by  Dr.  W.  H. 
Baker,  of  Boston  (iW?/?  York  Jour,  of  Gijn.  and  OhaM,^  Oct.,  1893);  here  there 
was  no  trace  of  an  upper  urethral  wall,  and  there  was  therefore  a  complete  ab- 
sence of  the  external  part  of  the  urethra,  defectm  urethriv.  externce. 

Epispadias. — In  epispadias  there  is  a  defect  of  the  upper  wall  of  the  urethra 
associated  with  a  separation  of  the  labia  minora  and  division  of  the  clitoris.  In 
its  extreme  form  the  symphysis  gapes,  the  anterior  wall  of  the  bladder  is  defi- 
cient, and  the  bladder  becomes  everted  (exstrophy). 

Atresia. — Congenital  atresia  of  the  urethra  may  be  due  either  to  defective 
intra-uterine  development,  when  it  is  associated  with  other  anomalies,  or  it  may 
be  actjuired  late  in  intra-uterine  life  by  an  agglutination  of  a  portion  of  the  ure- 
thral canal.  The  latter  condition  was  clearly  the  one  obtaining  in  the  case  of  a 
child  two  days  old  (Mandl,  Wien,  JcUn.  Wochemchr.^  1891,  p.  515),  which 
vomited  and  had  general  convulsions  until  the  atresia  was  broken  down  by 


DISPLACEMENT  OF  THE  URETHRA. 


289 


a  Bound,  when  turbid  concentrated  urine  escaped  and  the  disturbances  ceased. 
There  was  no  marked  distention  of  the  bladder  or  evidence  of  hydronephrosis. 

When  the  atresia  is  due  to  defective  development  a  number  of  otlier  coex- 
isting defects  are  usually  found,  as  in  the  instance  reported  by  F.  Schatz 
{Arvhiv  f.  Gyn.^  i,  p.  12),  where  there  was  a  double  uterus,  double  vagina,  and 
double  bladder.  As  there  was  no  urethra,  each  of  these  bladders  opened 
by  an  orifice  in  its  base  into  tlie  corresponding  vagina. 

If  the  atresia  is  a  complete  one,  in  order  that  the  child  so  affected  shall  live, 
nature  must  have  provided  some  other  channel  for  the  escape  of  the  urine,  such 
as  an  opening  into  the  bladder  through  the  symphysis,  or  a  patulous  urachus, 
which  discharges  at  the  navel.  If  there  is  no  avenue  of  escape  for  the  urine, 
this  will,  even  in  the  intra-uterine  life,  accumulate  in  such  quantity  as  to  pro- 
duce an  enormous  distention  of  the  l)ladder,  ureters,  and  kidneys,  with  ascites. 
Under  these  circumstances  the  distended  abdomen  forms  a  serious  hindrance  to 
the  birth. 

Congenital  Absence  of  Urethra. — In  these  cases  all  trace  of  the  urethra  is 
wanting,  both  external  and  internal  orifices,  and  upper  and  lower  walls,  and  the 
liase  of  the  bladder  oi>ens  directly  into  the  vagina,  with  which  it  forms  one 
common  canal. 

The  urethra  is  liable  to  displacements  of  two  kinds :  (1)  Those  affect- 
ing the  entire  urethra  with  the  adjacent  tissues ;  (2)  those  affecting  the  mucous 
membrane  of  the  urethra  alone. 

Displacement  of  the  Entire  Urethra. — The  anatomical  and  topographical  rela- 
tions of  the  urethra  are  such  that  it  is  most  favorably  situated  to  prevent  dis- 
placement. Its  shortness,  its  position  directly  under  the  pubic  arch,  and  the 
dense  fibrous  connection  with  the  adjacent  parts  all  resitit  any  onlinary  efforts 
to  force  it  out  of  its  natural  position.  The  commonest  change  in  position  is 
noticed  when  the  vaginal  outlet  is  relaxed  and  gaping,  and  the  l)a8e  of  the  blad- 
der descends  with  the  anterior  vaginal  wall  to  till  up  the  gap.  Careful  inspec- 
tion and  the  use  of  a  sound  then  show  that  the  urethra  has  rotated  outward  and 
forward  around  the  symphysis  as  its  axis ;  the  external  orifice  lies  farther  for- 
ward and  its  direction  more  upward  than  normal,  while  the  internal  orifice  has 
sunk  with  the  bladder.  In  prolapse  of  the  elongated  cervix  uteri  with  a  vesical 
diverticulum  in  the  pouch  the  urethra  often  undergoes  a  still  more  marked 
change  in  its  direction,  gradually  yielding  to  the  traction  of  the  prolapsed  sac, 
first  at  its  internal  orifice,  and  then  the  lower  portions,  until  the  whole  urethra 
finally  lies  outside  the  body.  The  canal  sometimes  assumes  a  sigmoid  curve, 
which  makes  it  diflicult  to  pass  a  catheter. 

The  symptoms  of  this  condition  are  those  referred  to  the  prolapsus  and 
those  which  arise  from  difliculty  in  emptying  the  bladder.  Unless  the  patient  is 
in  the  habit  of  pushing  up  the  sac  for  this  purpose,  the  evacuation  is  often  in- 
complete and  decomposition  of  retained  urine  may  set  in  \vith  all  its  untoward 
sequelae. 

Upward  displacement  of  the  urethra  occurs  during  labor  and  when 

the  urethra  is  drawn  up  by  a  full  bladder.    It  also  occurs  in  the  case  of  large 
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subperitoneal  tiiraore  of  tlie  utenis,  wliich  dra^  the  bladder  liigli  up,  aud  mth 
it  the  urethra,  fioinetiniet^  changing  its  horizontal  direction  to  a  vertical  one* 
The  difficulty  id  emptjing  the  bladder  may  be  great,  but  it  ijs  sometimes  nlm 
eurprisioglj  easy.    In  relieving  the  patient,  it  is  mfer  to  use  a  mft  catheter, 

which  tindfl  its  own  way  into  the 
bladder.  If  a  metal  or  glass  cathe- 
ter is  used  it  nm&t  be  done  with  the 
gentle^^t  touch,  feeling  for  the  chan- 
nel with  each  advance  of  the  instni- 
mcnt.  I  know  of  a  doctor  who  de- 
cided to  pej'fortn  a  Ca?sarean  section 
on  a  woman  in  whom  the  head  of  the 
cliild  was  sticking  in  the  pelvis.  As 
a  preimratory  meafiure  he  attempted 
to  empty  the  bladder,  liut  instead 
of  doing  that  he  forced  the  catlie- 
ter  through  the  urethra  into  the 
chiUr^  head  several  times,  and  when 
tlie  catheter  was  removeil  iti^  eye 
was  found  fidl  of  brain  tissue.  The 
operation  ^ym  abandonetl  on  thig 
acconnt,  and  in  several  days  a  deati 
cliild  \va^5  Ijorn  epontaueously,  with 
perforations  in  its  head  which  were 
tlie  cause  of  much  curioui?  specula- 
tion on  the  part  of  the  friends. 

Prolapse  of  the  Urethral  Mucosa. 
— A  more  or  le*^,^  c(jnij>!etc  e version 
of  the  mucous  mend.>rane  of  the 
urethra  is  found  in  rare  instaucos. 
While  the  rest  of  the  uretbm  re- 
mains  in  its  nt^rnial  position  the 
mucosa  becomes  lcH>sened  fmm  its 
submucous  attachments  and  is  grad- 
ually extruded  at  the  extental  ori- 
fice, forming  a  pale^  deep-reil,  or 
bluish  tumor,  wbieb  swells  and  lie- 
eoTues  edematoua  and  even  gtiugrenous  if  left  to  it44elf.  As  the  anterior,  pos- 
teri<>r,  anfl  lateral  walls  of  the  urethra  are  all  involved,  the  protruding  mn^  is 
tubular,  and  is  lined  within  as  well  as  cov^ered  without  by  a  sensitive,  easily 
bleeding  mucous  membrane,  No  age  is  exempt  from  prolapse  of  the  urethral 
mucosa,  but  the  affection  is  far  commoner  in  young  children ;  in  tw^o  ca*^?^ 
reported  the  patients  had  reached  the  advanced  age  of  seventy  and  seventy- two 
years. 

The  prime  cause  of  the  affection  is  usually  Btruma,  but  the  iraraediatety  ex- 
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citing  cEuee  may  be  a  blow,  i^trainiiigj  or  coiigliing,  or  rape.  InHammatioii  of 
the  mueoBa  also  oc*cafiionally  produceB  a  pn^lapge,  whieh  is  m  a  rule  only  partial. 

The  diagnogia  vrill  be  made  upon  Beimrating  the  laljia  and  observing  at 
the  site  of  the  urethra  and  choking  its^  oritiee  a  vascular  tumor  with  a  slit  in  the 
eeuter  of  it  opening  into  tbe  bladder  This  condition  must  l>e  distinguished  fmm 
caruncle  of  tbe  orifice  or  a  hemorrhoidal  pouting  of  the  liincosa  at  the  orilice,  as 
well  as  from  eversion  of  the  niucosfi  oi  the  bladder  or  of  the  ureter. 

The  i^at  of  a  caniocle  ie  usually  on  one  side  of  the  external  urethml  orifice. 
An  evertiion  of  tbe  mucosa  of  the  orifice  fonns  but  a  eballow  protrusion  not  more 
timn  5  or  ti  millimetei's  long* 

In  everted  bladder  tlie  base  of  tlie  tumor  is  found  by  a  sound  to  l>e  vtdthin 
and  attjiclieil  t<j  the  bladder,  instead  of  at  the  external  i^ritireof  tlie  urethra.  The 
bladder  tumor  also  lacks  a  canal.  An  everted  ureter  is  attachetl  to  the  l>Iadder 
wall  and  a  tine  sound  or  catlieter  1|  millimeter  in  diameter  passes  through  the 
tumor  on  up  i>ver  the  pclvac  hrini  int^o  the  kidney. 

Tlie  treatment  will  vary  with  the  conditions, 
ought  to  lie  given  up  entirely  for  cleaner 
Burgical  methmls.  It  is  also  uuadvisable 
to  transtix  and  ligate  tbe  prfitruding  mass 
and  allow  it  to  slough  or  to  cut  it  away 
lieyond  the  ligatui-es,  a.^  has  heen  done. 

The  first  and  simplest  plan  to  lie  tried 
in  a  ret*ent  ease  is  reposition,  after  getting 
rid  of  tbe  sensitiveness,  either  by  meanB 
i*f  a  weak  solution  of  cocain  or  by  anes- 
thesia. By  compressing  the  tumor  on  all 
siites  and  at  tbe  sjime  time  pushing  it  back 
into  tbe  uretlira  a  replacement  may  be 
ctTected  which  wiU  prove  jiermancnt ;  the 
patient  should  1k3  kept  in  bed  afterward, 
and  a  vulvar  eomj>ress  applied,  and  small 
doses  of  l>elladonua  should  be  given  as  a 
gedative  by  rectal  suppository. 

If  the  tumor  ran  nut  he  replaced  or  if  it 
ei^apes  again  directly  after  replat'ement,au 
f>peration  will  be  necei^sary^  and  the  best  is 
tbe  excision  of  the  protmding  jM  irtion  with 
knife  or  scim^rs,  followed  by  a  carefully 
applied  continuous  suture  tif  fine  catgut^ 
uniting  the  cut  edges  and  checking  the 
hemorrhage.  It  is  irnpoitant  to  catch  both  etiges  as  they  are  i*\it  to  prevent 
an  inversion  with  excessive  hemorrhage. 

Dilatation  of  the  Urethra, — Variations  in  tbe  caliber  of  tiie  urethra,  both  dila- 
tatif>u  and  stricture,  are  of  mre  occurrence.  Dilatation,  however,  a  disease  never 
found  in  men,  is  far  conmioner  than  stricture,  a  disease  so  often  found  in  tbetn. 
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Dilatation  of  the  urethra  is  an  enlargement  of  its  lumen,  the  result  of  any 
injury  to  the  circular  til>ers  by  a  trauma  from  without,  or  by  some  object  forced 
through  its  canal  in  either  direction.  All  grades  of  dilatation  are  found  from  a 
slight  one  which  i>ermit8  an  escape  of  the  urine  only  noticed  on  coughing, 
sneezing,  or  lifting,  to  the  extreme  forms  where  the  bladder  is  incapable  of  hold- 
ing even  a  few  drops  of  urine.  The  worst  forms  entail  all  the  miseries  of  a  lai^ 
vesico- vaginal  fistula. 

The  commonest  cause  of  extreme  dilatation  is  coitus  jper  urethram  in  women 
with  either  a  congenital  or  an  acquired  atresia  of  the  vagina.  In  these  cases  the 
external  urethral  orifice  is  gaping  and  everted,  and  the  examining  finger  is 
oft<jn  carried  into  the  bladder  without  any  apparent  resistance.  I  have  seen 
three  (^ses,  in  one  of  which  two  fingers  could  be  easily  introduced  into  the  blad- 
der, where  a  distinct  contraction  was  felt  at  the  position  of  a  nmch  thickened 

internal  vesical  sphincter.  The  consequences  of  a 
dilatation  of  this  character  are  often  less  serious  than 
would  be  anticipated,  for,  in  spite  of  the  extreme  dis- 
tention of  the  urethra,  the  i)atient  is  often  able  to 
retain  her  urine  for  several  hours,  or  at  most  notices 
a  decided  incontinence  following  coitus  only. 

It  is  quite  otherwise  with  the  cases  of  dilatation 
of  the  urethra  where  a  large  finger  has  been  bored  in 
for  diagnostic  purposes.  The  extensive  rupture  of 
the  muscular  fibers  is  then  followed  by  an  inconti- 
nence which  is  often  permanent.  These  cases  are 
fortunately  becoming  rare,  a^  this  barbarous  way  of 
examining  the  bladder  is  being  given  up.  With  our 
present  facilities  for  examination,  we  are  never  war- 
ranted in  introducing  a  finger  through  a  urethra 
which  is  not  already  dilated  so  as  to  admit  it  without 
resistance. 

Another  cause  of  dilatation  is  that  which  acts  from 
within  outward,  as  when  a  large  stone  under  the 
spasmodic  contractions  of  the  bladder  is  pushed  down 
into  and  on  out  through  the  urethra,  or  when  a  stone 
is  grasped  and  dragged  out  by  a  stone  forceps.  It  is 
remarkable,  however,  what  the  urethra  will  stand  in 
this  way,  for  a  stone  even  an  inch  or  more  in  diame- 
ter passed  spontaneously  in  this  way  may  not  be  followed  by  more  than  a  tran- 
sient incontinence. 

The  partial  incontinence  following  repeated  births  is  undoubtedly  due  to 
injury  to  the  circular  fibers  of  the  urethra  by  the  compression  produced  by 
the  child's  head,  and  is  apt  to  increase  after  each  fresh  insult. 

Treatment. — If  the  dilatation  has  been  but  recently  and  suddenly  pro- 
duced, as  by  the  passage  of  a  stone  or  by  forcing  a  finger  or  too  large  dilators 
through  the  urethra,  and  there  is  no  evident  laceration,  it  will  be  well  to  wait  a 
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few  days,  simply  keeping  the  parts  clean  and  free  from  contamination  by  vagi- 
nal douches  and  local  application  of  a  boric  acid  solution ;  and  if  there  is  any 
definite  improvement  it  will  be  well  to  wait  as  long  as  it  continues.  If  there 
is  any  evident  laceration  at  the  external  meatus,  this  should  be  sutured  under 
cocain,  first  trimming  oil  all  unevenncss  and  then  uniting  the  parts  from  side 
to  side  with  fine  interrupted  silk  sutures,  using  a  small  fine  needle.  When  the 
relaxation  is  due  to  coitus  and  the  abnormal  channel  has  been  created  in 
place  of  an  atresic  vagina,  nothing  can  be  done  until  the  vagina  is  restored  to  its 
integrity. 

The  condition  of  a  patient  with  an  incontinent  urethra  is  so  pitiable  that  as 
eminent  an  authority  as  Rutenberg  (  Wie?i.  vied,  IFocA.,  1S75,  Xo.  37)  proposed 
to  cure  it  by  closing  the  urethra  entirely  and  making  a  suprapubic  fistula,  which 
was  to  be  controlled  by  the  pressure  of  a  pledget. 

In  general  four  plans  have  been  tried  with  varying  success  in  attempting  to 
overcome  incontinence.    These  are : 

(a)  A  vaginal  pessary. 

(b)  A  longitudinal  resection  of  the  vaginal  wall,  with  or  without  a  piece  of 
the  urethra. 

(c)  An  operation  to  flatten  out  and  compress  the  external  orifice. 

(d)  Twisting  the  urethra  spirally  so  as  to  narrow  its  caliber. 

It  is  not  possible  in  the  absence  of  a  larger  experience  to  speak  with  decision 
as  to  the  comparative  merits  of  the  three  operative  procedures  proposed,  but  I 
would  prefer  as  a  first  resort  to  resect  after  the  plan  proposed  in  (b). 

If  the  incontinent  urethra  was  near  the  normal  caUber  I  should  use  Pawlik's 
plan  (c). 

If  the  incontinence  is  due  to  the  traction  or  scar  tissue  in  the  anterior 
vaginal  wall  on  the  neck  of  the  bladder,  this  nmst  first  be  freely  incised  to 
do  away  with  the  traction.  Permanent  relief  has  even  been  obtained  in  this 
way. 

(a)  F.  Schatz  {^Areh,  f,  Gijndkol,^  vol.  xi)  has  been  able  to  give  relief  by 
means  of  his  funnel-shaped  pessary,  which  presses  directly  upon  the  urethra. 
Similar  results  have  occasionally  been  secured  by  the  use  of  a  ball  pessary  large 
enough  to  press  the  urethra  against  the  symphysis  and  hold  the  urine  back 
until  the  intravesical  pressure  has  increaseil  to  a  certain  degree.  An  intact 
levator  ani  is  necessary  for  the  successful  use  of  a  pessary,  which  can  not  give 
relief  in  a  relaxed  vaginal  outlet. 

(b)  An  excision  of  the  sujTerfluous  relaxed  portions  recommends  itself  as  the 
most  rational  plan,  and  it  has  yielded  excellent  results  in  the  hands  of  Frank 
and  Engstrom. 

Frank's  procedure  {CentralhL  f,  Gyndkol,^  1882,  No.  9)  is  to  lay  a  small 
catheter  in  the  urethra  and  then  to  excise  a  wedge-shaped  piece  from  the  pos- 
terior urethral  wall,  including  the  vaginal  as  well  as  the  urethral  nmcosa,  and 
extending  from  the  external  urethral  orifice  to  within  about  one  centhneter  of 
the  internal  orifice.  The  incision  is  now  continued  in  an  elliptical  form  on  the 
vaginal  wall  beyond  the  neck  of  the  bladder.   By  a  transverse  row  of  interrupted 
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sutures  the  whole  wound  surface  is  now  accurately  approximated.  The  lower  an- 
terior part  of  tlie  incision  underlying  two  thirds  of  the  urethra  simply  resects  its 
relaxed  canal,  while  the  width  of  the  elliptical  portion  of  the  denudation  has 
been  calculated  so  as  to  fonn  a  sort  of  buttress  behind  the  neck  of  the  bladder 
like  the  third  lobe  of  a  prostate  in  the  male. 

Engstrom  {Bed,  Hin.  Woch.^  1887,  p.  744),  in  an  anemic,  badly  nourished 
woman,  fearing  a  failure  of  union  on  the  side  of  the  urethral  mucosa,  carried  his 
excision  on  the  vaginal  septum  down  to  the  urethral  mucosa,  but  did  not  include 
it.  The  wound  suppurated  and  healed  by  granulation  with  the  formation  of 
scar  tissue,  and  as  a  result  the  patient  was  able  to  hold  her  urine  four  hours  by 
day,  and  all  night. 

(c)  By  flattening  the  outer  end  of  the  urethra  and  bending  it  at  the  same  time, 
Pawlik  (  Wien,  med.  Wochen^chr,^  1883,  Nos.  25  and  26)  relieved  several  pa- 
tients of  incontinence.  His  plan  is  to  draw  the  orifice  of  the  urethra  well  for- 
ward toward  the  clitoris  and  sharply  to  one  side ;  then,  marking  the  point  on 
the  side  to  which  it  could  be  drawn  without  excessive  traction,  a  long,  narrow 
denudation  about  2  centimeters  long  (|  inch)  is  made  in  the  sulcus  and  sutures 
passed  to  hold  the  urethra  in  that  position.  After  a  week,  when  the  sutures  are 
removed,  the  other  side  of  the  urethra  is  drawn  upward  and  outward  in  the  same 
manner,  and  the  sulcus  on  that  side  denuded  and  sutured.  By  this  means  the 
urethra  receives  a  sharp  bend  forward  and  the  posterior  wall  is  strongly  flattened 
against  the  anterior  by  traction  on  both  sides. 

(d)  Torsion  of  the  urethra  is  a  plan  proposed  by  R.  Gersuny  {CeiitraV).  f. 
Cldr,^  1889,  p.  433).  The  whole  urethral  canal  is  dissected  out  from  the  sur- 
rounding structures  as  far  as  the  neck  of  the  bladder,  and  the  urethra  is  then 
twisted  on  itself,  so  as  to  form  a  series  of  spiral  folds,  when  it  is  sutured  so  as  to 
be  held  in  this  position.  Gersuny  relieved  his  patient  after  twisting  the  uretlira 
one  and  a  quarter  times  on  itself — that  is,  through  an  arc  of  450  degrees. 

Desnos  {Ann,  des  vial,  des  org,  ge)i,-nnn.^  1890,  p.  344)  partially  relieved 
the  patient  by  ligating  the  urethra.  He  first  introduced  a  catheter  into  the  blad- 
der, and  then  cut  through  the  vaginal  mucosa  so  as  to  expose  the  upper  two 
thirds  of  the  urethra ;  this  portion  was  then  isolated  by  a  catgut  ligature  placed 
2  or  3  millimeters  from  the  neck  of  the  bladder  and  tied  so  tight  that  the  cath- 
eter could  just  be  moved.  The  vaginal  incision  was  then  closed  with  silkworm 
gut.  A  small  wedge  was  also  taken  out  of  the  gaping  external  orifice.  The 
result  was  an  immediate  power  of  retention  for  three  hours,  afterward  reduced 
to  one  hour  and  a  half. 

Stricture  of  the  ITrethra. — A  stricture  of  the  urethral  canal  so  large  as  to 
interfere  with  the  free  exit  of  the  urine  from  the  bladder  is  rare.  Stric- 
tures of  large  caliber  in  which  there  is  no  evident  impediment  to  urination 
or  to  the  passage  of  an  ordinary  catheter  have  been  described  and  their  im|K)r- 
tance  insisted  upon  by  Dr.  Ely  Van  de  Warker  {Medical  News^  Philadelphia, 
1887,  p.  59).  They  are  to  be  recognized  by  using  olive-pointed  bougies,  which 
catch  and  trip  in  the  stricture  as  they  are  withdrawn.  Dr.  Van  de  Warker 
finds  that  the  evil  results  of  a  neglected  stricture  of  large  caliber  in  women 
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are  similar  to  those  in  men;  but  confirmation  of  these  important  conclusions 
are  still  wanted  from  other  clinicians. 

A  variety  of  causes  may  operate  to  produce  a  stricture,  some  of  which  are : 

1.  A  localized  thickening  produced  by  a  chronic  gonorrheal  urethritis. 

2.  A  cicatricial  contraction  in  the  anterior  wall  of  the  vagina  following  a 
slough  produced  by  labor. 

3.  The  cicatrization  of  a  chancre,  whether  in  the  vagina  or  in  the  urethra. 

4.  Carcinoma  of  the  urethra. 

5.  Extreme  contraction  of  the  external  meatus  without  assignable  cause. 

Gonorrheal  stricture  is  the  commonest  of  all  forms,  although  it  has  as  yet  re- 
ceived but  little  attention  in  women.  Its  history  is  often  difficult  to  obtain, 
owing  to  the  slightness  of  the  symptoms  produced  by  a  chronic  gonorrheal 
urethritis.  The  slough  which  follows  labor  is  more  apt  to  result  in  a  urethro- 
vaginal fistula  than  in  a  stricture. 

The  symptoms  of  stricture  are  difficulty  and  pain  in  micturition,  the 
urine  being  expelled  in  drops  or  in  a  fine  stream  with  considerable  straining. 
These  difficulties  increase  as  the  caliber  of  the  stricture  lessens,  although  occa- 
sionally even  an  extreme  contraction  of  the  urethra  may  elicit  no  complaint.  I 
remember  well  my  first  case,  a  German  woman  of  about  fifty-two,  from  whom 

1  removed  252  gallstones.  After  the  operation  she  could  not  urinate  lying  on 
her  back,  nor  could  the  nurse  catheterize  her.  I  found  just  within  the  external 
orifice  a  cicatricial  narrowing  of  the  urethra,  which  only  allowed  a  fine  catheter 

2  millimeters  in  diameter  to  pass  with  difficulty.  The  patient  was  not  conscious 
of  there  being  anything  wrong,  nor  was  I  able  to  get  any  history  or  to  determine 
the  cause  of  the  stricture. 

The  diagnosis  will  be  made  readily  if  every  ciise  complaining  of  any 
urinary  disturbances  is  examined  locally.  The  effort  to  catheterize  or  to  pass  a 
vesical  speculum  will  at  once  tell  whether  an  obstruction  exists  or  not,  and  if  so, 
the  urethra  may  l)e  calibrated  with  bougies  and  the  stricture  studied  urethro- 
scopically,  determining  \ts  exac*t  size,  position,  extent,  appearance,  and  consistence. 

The  treatment  will  depend  upon  the  fonn  of  the  stricture  and  its 
cause.  In  secondary  cancerous  disease  which  can  not  be  eradicated,  in  the 
earlier  stages  the  bladder  should  simply  l)e  catheterized  regularly ;  later,  when 
the  obstruction  increases,  a  vesico- vaginal  fistula  may  be  made,  or,  if  necessary, 
the  ureters  may  l)e  set  free  and  tunied  into  the  vaginal  vault.  In  one  of  my 
cases  of  syphilitic  thickening  the  urethra  was  reduced  to  a  rigid  canal,  with  ex- 
tensive ulcerations  at  the  external  orifice;  the  ])atient  had  beside  this  a  universal 
cystitis  and  hypertrophy  of  the  bladder  walls. 

In  cicatricial  contraction  of  the  anterior  vaginal  wall  compressing  the  urethra, 
if  the  cicatrix  is  narrow,  the  plan  of  making  multiple  incisions  into  it  under 
cocain,  may  be  tried.  If  this  does  not  succeed,  the  cicatrix  should  be  dissected 
out,  even  going  so  far,  if  necessary,  as  to  resect  the  lower  walls  of  the  urethm 
with  it ;  then,  after  an  exact  closure  of  the  wound  with  fine  interrupted  sutures 
passed  close  together,  a  catheter  should  be  left  in  the  bladder  for  four  or  five 
days  to  relieve  the  canal  of  any  strain. 
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When  the  stricture  is  narrow  and  more  or  less  circular,  as  in  the  gonorrheal 
stricture,  the  lumen  should  be  enlarged  by  incising  or  dilating  it. 

A  stricture  which  allows  a  bougie  2  or  2^  millimeters  in  diameter  to  pass 
may  be  dilated  by  passing  the  bougies  daily,  until  a  No.  4  or  5  is  passed.  After 
three  or  four  days  a  No.  5,  5^,  and  6  may  be  passed,  and  so  on  gradually  up  to 
No.  10,  the  maximum.  A  smaller  stricture,  admitting  only  a  No.  1  or  1^ 
bougie,  may  be  exposed  through  the  urethroscope,  its  edges  incised  slightly,  and 
then  dilated  up  to  No.  3  or  4,  gradually  followed  by  the  larger  dilators  until  the 
lumen  is  restored  to  the  normal  size. 

Care  must  be  exercised  to  keep  the  field  free  from  contamination,  and  not  to 
transport  the  germs  on  the  external  urethral  orifice  into  the  canal  every  time  the 
dilators  are  used.  If  the  stricture  is  limited  in  its  extent,  and  an  examination 
shows  that  there  will  be  but  little  risk  of  an  extensive  rupture,  a  rapid  dilatation 
may  be  practiced,  as  recommended  by  E.  Hermann  {Trans,  of  the  Ohst.  Soc.  of 
London,  for  1887,  xxix,  p.  27),  restoring  the  urethra  to  a  normal  caliber  at  the 
first  sitting. 

All  cases  treated  by  dilating  must  l)e  kept  under  observation  for  a  long  time, 
as  a  good  percentage  show  a  decided  tendency  to  relapse,  when  the  dilatation 
must  be  repeated.  I  gave  one  of  my  patients,  who  was  an  intehigent  nurse,  a 
glass  catheter,  with  the  instruction  to  use  it  at  intervals  to  discover  whether 
the  stricture  was  recurring  and  to  keep  it  open,  and  she  did  this  with  good 
effect. 

A  stricture  confined  to  the  external  meatus  is  easy  to  treat  by  benumbing  the 
part  with  a  strong  solution  of  cocain  and  using  the  conical  urethral  dilator,  or,  if 
it  is  very  tight  and  the  scar  tissue  extends  deep,  an  incision  5  millimeters  deep 
may  be  made  through  the  posterior  margin  and*  the  urAhral  and  vaginal  mucosae 
sewed  together. 

Ischuria. — Ischuria  is  an  affection  in  which  the  patient,  often  without  a  de- 
monstrable mechanical  cause,  is  unable  to  void  the  urine  which  is  then  retained 
in  the  bladder.  It  is  sometimes  seen  in  hysterical  girls,  and  often  in  the  puer- 
peral state,  where  it  is  probably  due  to  pressure  on  the  neck  of  the  bladder  by 
the  head  of  the  child  during  its  descent,  l>enumbing  the  nerves  and  so  destroying 
for  a  time  the  reflex  sensibility.  That  this  is  probably  the  correct  explanation 
is  borne  ^t  by  the  fact  that  it  oftenest  follows  forceps  labors. 

The  diagnosis  is  usually  easy  to  make  by  the  discovery  of  a  distinct  tumor 
just  above  the  symphysis  pubis ;  on  introducing  the  catheter  the  urine  escapes 
and  the  tumor  at  once  disappears.  I  had  one  case  in  a  young  woman  with 
anorexia  nervosa,  in  whom  I  palpated  and  percussed  the  flat  lower  abdo- 
men and  concluded  that  there  was  no  urine  in  the  bladder,  but  on  putting  in  a 
catheter  500  cubic  centimeters  of  urine  escaped ;  the  bladder  had  distendeil 
laterally. 

The  best  way  to  treat  puerperal  cases  is  first  to  try  letting  the  patient  urinate 
by  sitting  erect  on  the  vessel,  and  if  this  does  not  succeed  to  practice  a  rapid 
dilatation  of  the  urethra  under  cocain.  The  external  genitals  are  carefully 
cleansed  and  the  caliber  of  the  urethral  orifice  taken.    Cocain  (10  per  cent  solu- 


FRETHHAL  FISTULA. 


297 


tion)  is  then  applied  for  five  minutes  in  the  eanal  and  the  first  dilator  umi, 
foll**wed  iTtinieiliateiy  by  a  mzQ  a  half  milliraeter  larger,  and  tliis  by  the  next 
isize,  and  m>  on  up  to  No,  12  or  14  inillimeterB  in  diameter.  Often  the  pa- 
tient will  be  permanently  relieved  at  once,  or  at  moat  the  passage  of  the 
uame  nunil»eri5  onc*e  more  after  an  interval  of  a  day  or  two  will  relieve  the 
iM*liiiria, 

In  an  anemic,  hyaterical  patient  the  condition  of  the  blood,  and  tlie  nervcnis 
symptoms,  tlie  bowekj  and  the  digestion  should  receive  especial  attention. 
8trycbniii  is  one  uf  the  bent  systemic  remedies*  given  in  full  doses, 

Urethral  FistuU.— A  uretbro-vaginal  fistula  following  lalK^r  is  a  rare  occur- 
rence. When  the  urethra  is  involved  the  lesion  m  located  in  tlie  upper  part, 
oftenest  at  tlie  neck  of  the  bladder,  and  is  frequently  found  in  association  with 
an  extensive  itijury  to  tlie  base  of  the  bladder,  forming  a  v  e  s  i  c  o  -  u  r  e  t  h  r  o  - 
vaginal  fistula.  Not  so  rare,  however,  is  a  fistula  artificially  created  to 
draw  oot  a  rednndant  urethral  mucosa  and  relieve  dysnria  (Enmiet*s  buttonhole 
nperatiou), 

ll^rethral  fistulte  usually  involve  the  lower  wall  only,  and  appear  either  a^ 
elliptical  openings  from  1  to  1"5  centimeter  long  or  as  a  fine  circular  opening 
not  larger  than  a  pin  hea<h  If  the  fistula  is  close  to  the  neck  of  the  bladder 
there  may  be  a  frequent  involuntary  escaiHs  of  urine.    If  it  is  farther  down  in 


A  t*iiiuU  >tri<J*fO  of  tiiwue  ttu  inu'lu'^inif  the  ucck  nj'tlnf  liluddcr  rcmuinttl  iQliu.a.  Tlif  iip[n.r  boitici*  tifUio 
vertiiHHViuriiiiil  ilfttiiU*ai  ttfid  the  kiwer  htmiiT  of  tliu  iirutljr*>'Vii|fuml  ^»tub  itt\  were  denudttl  and  vimttd 
WitUnm  amm^Au^  tilt;  mvk  of  the  bUiidt-r  ir^    J^mi  h]i»^»  Fi^*  ^fUl 

the  canal  there  may  l»e  no  symptoms  at  all  pointing  to  its  existence,  and  under 
these  circumstances  there  is  no  reason  why  the  fistula  accidentally  disc^overed 
should  l>e  operate^l  upon. 

T  have  seerj  lait  two  cases,  l3oth  resulting  from  the  traumatisms  of  lalKjr. 
In  <nie  there  was  an  elliptical  opening  in  the  floor  of  the  urethra  at  aljout  the 
middle,  1*5  centhneter  long  by  3  niilHnietcrs  in  width,  and  the  other  a  round 
opening  about  i  millimeters  in  diauieter,  ju^t  in  front  of  the  neck  of  the 
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bladder,  while  just  behind  the  neck  there  was  a  vesico-vaginal  fistula  a  little 
larger  in  diameter. 

The  treatment  of  a  simple  fistula  which  does  not  involve  more  than 
one  third  of  the  lumen  of  the  urethra  is  like  that  of  vesico-vaginal  fistula,  by  a 
funnel-shaped  denudation  of  its  margins,  broad  on  the  vaginal  surface,  and 
reaching  up  to  but  not  including  the  urethral  mucosa.  Fine  silkworm-gut  su- 
tures are  then  passed  transversely,  and  tied  so 
as  to  bring  the  edges  into  exact  apposition.  It 

V^'Y^  ^®  better  to  leave  a  catheter  in  the  bladder  for 

days.    The  stitches  should  be  removed  in 
.^fi^^^^         from  seven  to  ten  days. 

In  a  case  in  which  a  urethral  fistula  just  be- 
low the  sphincter  was  complicated  by  a  vesical 
fistula  just  above  it,  leaving  intact  the  vesical 
sphincter  ring  at  the  internal  urethral  orifice, 
the  problem  was  to  save  tliis  important  bridge 
of  tissue  with  the  hope  of  retaining  its  sphinc- 
ter action.  The  bridge  was  so  narrow  that 
both  sides  of  it  could  not  be  denuded  and 
sutures  passed,  so  the  plan  was  adopted  of  de- 
nuding the  margins  of  both  vesical  and  ure- 
thral fistulae,  treating  them  as  if  they  consti- 
tuted one  large  fistula  instead  of  two  small 
ones;  the  urethral  sphincter  lying  between 
them  was  not  touched.  The  denudation  was 
made  down  to  the  vesical  and  urethral  mu- 
cosa?, and  extended  out  broadly  on  to  the  vagi- 
nal mucosa,  and  interrupted  sutures  of  silk- 
worm gut  were  passed  in  an  antero-posterior 
direction,  so  as  to  make  the  line  of  union  a  transverse  one.  The  union  was 
comj)lete  and  the  patient  had  entire  control  of  her  urine,  in  spite  of  the  fact 
that  a  short  circuit  was  made  in  this  way  from  the  bladder  under  the  sphincter 
portion  into  the  urethra. 

Foreign  Bodies  in  the  ITrethra. — Foreign  bodies  are  but  seldom  found  in  the 
urethra.  They  arise  either  from  a  calculus  escaping  from  the  bladder  and 
caught  in  the  urethra,  or  are  introduced  from  without  through  the  external 
urethral  orifice,  or  they  are  formed  within  the  urethra  itself. 

In  case  the  foreign  body  forms  in  the  urethra  or  is  lodged  there  from  the 
bladder,  it  is  (|uite  sure  to  be  a  phosphatic  calculus. 

When  the  foreign  body  is  introduced  from  without,  if  it  remahis  long 
enough,  it  becomes  incrusted  with  phosphates,  and  so  forms  a  calculus.  I  have 
the  specimen  of  a  peculiar  form  of  urethral  calculus  in  a  case  in  which  the 
bladder  was  choked  with  a  large  ovoid  stone,  from  one  end  of  which  a  masd 
about  3  centimeters  long  and  2  centimeters  in  diameter  projected  into  the 
urethra.    The  outer  end  is  pointed,  while  a  constriction  at  the  upper  end  iiidi- 


Fio.  200. — The  MKTnon  ok  introditino 
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catefi  the  position  of  the  neck  of  the  bladder.  These  calculi  closely  resemble 
the  calculi  filling  the  pelvis  of  the  kidney,  and  projecting  into  the  ureter. 

The  symptoms  of  a  urethral  calculus  are  frequent  and  difficult  micturition, 
\rith  alkaline  urine  containing  mucus,  pus,  or  blood. 

The  examination  by  the  vagina  reveals  an  enlargement  in  the  anterior  vaginal 
wall,  somewhat  movable  and  tender  on  pressure  and  densely  hard,  feeling 
through  the  thick  mucous  covering  like  cartilage.  On  attempting  to  introduce 
a  catheter  into  the  bladder,  the  point  strikes  against  the  hard  substance  and  the 
diagnosis  is  clear. 

Treatment. — The  best  mode  of  treatment,  when  the  stone  is  not  too 
large,  is  to  extract  it  by  the  meatus  in  the  manner  proposed  and  practiced  by 
Prof.  A.  J.  C.  Skene  {DifieaHes  of  tlie  Bladder  and  Urethra  in  Wornen^  New 
York,  1878,  p.  345).  In  one  of  Dr.  Skene's  cases  the  stone  was  lodged  near  the 
meatus;  the  forefinger  of  the  left  hand  was  introduced  into  the  vagina  and 
pressed  above  the  calculus  to  steady  it.  A  wire  curette  was  passed  through 
the  meatus  l)eyond  the  stone,  when  by  traction  with  the  curette  and  pressure 
with  the  finger  the  stone  was  extracted.  This  is  not  unlike  the  classical  method 
of  treating  vesical  calculi  in  women.  In  another  case  of  a  stone  higher  up  in 
the  urethra  Prof.  Skene  was  able  to  fix  it  firmly  by  pressure  through  the  vagina 
so  as  to  grasp  and  exti*act  it  by  forceps. 

In  a  case  of  Prof.  F.  Schatz  (  VerJuuul.  d,  deutsch.  GenelLf,  Gynlikol,^  II 
Cong.,  Leipzig,  1888,  p.  115)  a  urethral  stone  weighing  100  grains  formed 
around  a  hairpin  which  had  escaped  into  the  urethra  in  masturbation  three 
quarters  of  a  year  before.  The  stone  was  8  centimeters  (3  inches)  long,  and 
projected  well  back  into  the  bladder.  The  patient  passed  this  stone  spontane- 
ously ^vith  severe  straining  and  bleeding  for  two  liours;  she  afterward  suf- 
fered from  incontinence.  Similar  to  this  was  the  case  of  A.  Mazario  (Siebohrs 
Jour.^  f.  Geh,  und  Frauenzim,  nnd  Kinderkranlh,^  No.  7,  p.  794).  The 
patient  had  thrust  a  long  sewing  needle  into  the  meatus,  which  penetrated 
the  urethro-vaginal  septum  and  was  lost.  A  calculus  formed  in  the  wall  be- 
tween the  vagina  and  urethra,  which  wa«  removed  by  cutting  down  through 
the  njeatus  half  an  inch  on  both  sides  of  the  tumor  and  pressing  it  out  by  a 
finger  in  the  vagina.  After  removing  the  stone,  the  finger  could  easily  be 
introduced  through  the  dilated  urethra  into  the  bladder.  The  stone  was  three 
inches  long  and  four  inches  and  a  quarter  in  greatest  circumference.  The 
patient  recovered. 

When  the  calculus  is  small  enough  to  pass  without  injury,  or  when  it  is 
hnlged  behind  the  contracted  external  meatus,  and  is  cylindrical  or  narrow  and 
fusifonn,  it  should  be  removed  by  simple  traction  and  pressure,  or,  if  necessary, 
by  dilating  and  incising  the  meatus.  Soft  phosphatic  calculi  may  be  broken  by 
crushing  with  forceps,  and  so  removed  piecemeal.  A  large  stone  ])rojecting  into 
the  urethra  from  the  bladder  should  be  removed  from  the  bladder  by  a  vaginal 
or  a  suprapubic  incision.  In  other  cases  it  is  l)etter  to  extract  the  stone  by 
making  a  longitudinal  incision  through  the  vagina  into  the  urethra  or  into  the 
urethral  sac  in  which  the  stone  lies. 
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This  was  done  in  a  case  of  Serfioti  reported  by  Piaseski  {Nouv.  arch, 
(Tobstet,  et  de  gyn^col.^  1892,  p.  236)  .Tlie  patient,  sixty-five  years  old,  began 
to  experience  discomfort  twenty-five  years  before,  immediately  after  her  last 
confinement.  For  three  years  she  had  suffered  intensely  with  painful  micturi- 
tion, passing  her  urine  as  often  as  ten  times  daily  and  almost  as  often  at  night. 
Upon  examination,  1^  centimeter  from  the  meatus  a  densely  hard,  incompressible 
angular  mass  was  felt  in  the  anterior  vaginal  wall,  about  as  big  as  a  nut,  painful 
on  pressure,  and  movable.  The  urine  contained  a  muco-purulent  sediment. 
The  stone  lying  in  a  pocket  with  a  small  orifice  of  communication  with  the 
urethra  was  not  touched  by  the  first  sounding  efforts. 

An  incision  was  made  through  the  anterior  vaginal  wall  2^  centimeters  ( 1 
inch)  long  over  the  calculus,  and  it  was  extracted  and  the  wound  closed  with  a 
continuous  silk  suture.  The  calculus  waa  pipe- shaped,  the  size  of  three  little 
hazelnuts  superimposed,  and  was  made  up  of  earthy  phosphate.  A  complete 
recovery  followed. 

ITrethritiB. — Urethritis  in  woman  is  a  disease  quite  common,  but  rarely  noted, 
owing  to  the  infrequent  use  of  the  endoscope  by  gynecologists.  Moreover, 
many  of  the  cases  of  urethritis  are  diagnosed  symptomatically  as  "  cystitis  "  or 
"irritation  of  the  bladder."  Inflammation  of  the  urethra  in  the  absence  of  such 
a  local  cause  as  a  foreign  body  is  usually  due  to  the  gonococcus,  which  lin- 
gers in  the  urethra  as  its  seat  of  preference  long  after  all  traces  of  infec- 
tion have  disappeared  from  every  other  part  of  the  genito-urinary  tract.  Some- 
times the  patient  presents  a  history  of  an  acute  inflammation,  but  oftener 
there  is  no  definite  history  of  such  an  attack  or  some  slight  disturbance  only  is 
recalled. 

Vaginitis,  endocervicitis,  and  inflammation  of  the  vulvo-vaginal  ducts  may 
be  found  coexistent  with  an  old  urethritis. 

B.  Tarnovski  (  Vortrdge  uher  venerUr/ie  Kranhheiten^  Berlin,  1872)  in  750 
cases  of  gonorrhea  found  acute  or  chronic  urethritis  in  286,  or  38  per  cent. 
Steinschneider  {Bed.  klin,  Woch,^  1887,  No.  17,  p.  301),  in  a  study  as  to  the 
localization  of  the  gonorrheal  infection  in  84  fresh  cases,  found  gonococci  in  the 
urethra  in  all  of  them. 

The  secretion  may  be  discovered  bathing  the  urethral  orifice,  or  on  separat- 
ing the  little  urethral  labia,  or  by  milking  the  urethra  from  above  downwanl, 
when  a  little  purulent  or  brownish  or  bloody  fluid  will  exude  from  the  external 
orifice.  This  should  be  done  before  urinating,  so  that  the  secretion  will  not  have 
been  washed  away. 

The  disease  is  particularly  apt  to  linger  in  a  chronic  form  in  Skene's  glands, 
which  can  be  milked  out  by  making  the  pressure  from  above  downward,  first  on 
one  side  of  the  urethra  and  then  on  the  other.  One  or  two  drops  of  thick 
pus  will  often  exude  from  the  orifice  of  the  duct  just  inside  the  urethra,  giv- 
ing evidence  of  its  source  by  adhering  more  to  the  side  from  which  it  was 
squeezed.  Long  after  a  gonorrhea  is  apparently  well  a  fresh  attack  may  start 
up  by  auto-infection  from  a  chronic  gonorrhea  which  has  lingered  in  these 
glands. 
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In  atnite  gonorrlieal  urethritis  the  s^vinptoras  are  a  pemstent  intense  burn- 
ing, trequent  urination  with  pain,  and  BoinetiQios  a  discharge  of  blo<jd.  Vulvitin 
aud  vaginitis  may  he  ai^fioeijited  \nth  theuL  In  the  duba<;ute  form  the  diseoni- 
forti*  may  l>e  transitory  and  not  Heritmi^. 

It  h  important  in  all  cases  to  examine  the  urethral  secretion  niieroscopicallj 
for  goncKHK*ci,  and  confirniatory  evidence  will  be  gjiiiied  if  the  presence  of 
gonococci  in  the  cervical  r?ecretions  can  be  deitionfitmted. 
Should  they  be  found  in  the  cervix  and  not  in  the  urethra 
tlie  eviilence  would  rfill  be  in  favor  of  a  gonorrheal  ure- 
thritiK, 

The  urethroscopic  examination  mu^t  he  nimle  in  every 
vme  where  the  purp4>Be  of  the  examiner  i^  not  only  to  know 
the  nature  but  its  grade  and  itfi  extent  as  wclh  The  dis- 
i^eed  conditions  are  found  ahnotit  exclueively  in  the  nni- 
coHff  and  t^uljmucoufi  tiesnes,  and  are  mom  apt  to  lie  localized  " 
in  the  anterior  or  pOBterinr  iwrtions  of  the  ureHira  than  in         Anm  K!M«r  skkp-j^'r 

t         ■  1  11  Ulan  I*. 

tlic  middle,  .  ,      r*i  *  ^ 

In  making  a  direct  examination  t^everal  precautions  must    ^"*h  ^HMin  «qtie4?£M  nmof 

t         t  the  ri^ht  irlaiiii  ami  Ik*!* 

lie  taken  :  upoti  the  n^Ui  latiium 

L  A  Bmall-eized  Rpecidmn  nmst  l)e  need  (say  a  No.  8)  in  u'rita'tHaldt^^^^^^^ 
aeute         in  order  to  do  as  little  harm  m  poj^sihle  to  the    It^^timt'^^^    ^^^^  i"*biurn 
muctinj!5t  membrane. 

±  The  external  meatus  must  be  well  cleansed  to  avoid  pushing  any  pus  on 
the  surface  up  into  the  urethra  and  bladder  on  the  end  of  the  obturator. 

II  The  manipulatiorifi  must  all  he  condneteil  with  extreme  gentlenci^s  and 
delicacy  so  as  to  avoid  produchi**  lesions  which  might  open  up  an  avenue  for 
t$eptie  invi^ion  of  the  submneosa. 

Acute  U  r  e  t  h  r  i  t  i  s  In  ttorid  gtnu^rrhea  with  a  pouting  swollen  ineatna 
secreting  almndant  pus  the  examination  may  be  foreg^jue  with  advantage  to  the 
patient  until  the  swelling  of  the  mucous  membmne  has  somewhat  subsided. 

If  the  exaniinatifm  is  made,  a  strong  84>Intion  of  twain  should  first  he  used  to 
diminish  tlie  extreme  sensitivene&s  of  the  niucosia,  eej>ecially  at  the  external  ori- 
fice, which  is  swollen,  red^  and  everted.  Often  here  the  httle  dilated  orifices  of 
a  few  glantlh  can  be  seen  exu^ling  mintite  drops  of  pus.  This  condition  is  shown 
by  the  urethroscope  to  extend  a  ehort  distance  back,  to  be  less  intense  about  the 
middle,  and  often  to  assume  a  marked  intensity  again  near  the  mternal  orifice^ 
Tlie  use  of  the  specnlmn  always  does  some  injury,  making  small  fissures  and  pro- 
dncing  flight  hemorrhages. 

Linear  nicers  from  2  to  4  millimeters  long  and  1  millimeter  broad  are  not 
rare  on  the  inferior  wall;  they  are  painful  and  exhibit  a  yellowish  area  of  necro- 
sis in  the  center  with  an  injectefl  nuirgin.  The  wliole  mucous  niem1:>rane  is 
deeply  injei^ted,  and  so  swollen  that  it  hioka  edematous,  pouting  into  the  lumen 
of  the  speculum  and  obliterating  any  distinct  funnel  fonn.  Pus  is  seen  abun- 
dantly l>etween  the  mucouB  folds  (See,  v.  Jauovsky,  ArcL/:  DenmiL  und  Syph.^ 

mn,  p.  925). 
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Under  the  name  urethritis  externa  Guerin  has  described  a  locahza- 
tion  of  the  gonorrheal  process  which  Dr.  E.  Finger  {DU  Blenorrhoe  des  Sexual- 
organe  und  ihre  Camplicaiioiieii^  Leipzig  and  Wien,  1893,  p.  300)  speaks  of 
as  follows :  "  The  gonorrheal  inflammation  of  the  follicles  at  the  orifice  is  either 
chronic,  when  there  are  no  symptoms  and  a  small  amount  of  pus,  or  ac^ute  an<l 
relapsing.  One  or  the  other  follicle  swells,  giving  the  urethral  orifice  an  asym- 
metrical appearance,  and  the  mucous  membrane  over  the  folHcle  is  reddened. 
Soon  a  little  point  of  pus  appears.  An  abscess  has  formed  in  the  follicle,  and 
speedily  opens,  the  pus  escapes,  and  the  follicle  closes.  In  a  short  time  the  same 
thing  occurs  again  in  the  same  or  another  follicle,  and  so  it  continues  for  a  long 
time. 

"  The  only  symptom  of  this  unappreciated  condition  is  some  pain  on  touch- 
ing the  orifice.  By  a  rupture  of  the  abscess  into  the  urethra  and  vagina  simul- 
taneously, a  fistula  is  formed." 

Chronic  urethritis,  the  commonest  form  seen  by  the  gynecologist, 
presents  characteristic  lesions  easily  noted  through  the  urethroscope. 

That  the  chronic  form  is  a  common  sequel  of  the  acute  has  been  shown  by 
the  investigations  of  Finger  and  Janovsky  i^ut  supra). 

It  exists  in  two  forms  : 

1.  The  diffuse  chronic  urethritis  is  especially  apt  to  follow  on 
the  acute  form  when  located  in  the  anterior  part  of  the  urethra.  It  is  marked  by 
small  abscesses,  especially  involving  Skene's  glands,  and  by  a  diffuse  chronic 
swelling  in  the  anterior  urethra.  The  funnel  wall  in  these  cases  is  thickened 
and  pouts  into  the  speculum,  and  the  central  figure  may  be  displaced  laterally. 
The  vessels  are  deeply  injected,  giving  the  mucosa  a  livid  color.  The  mucosa 
in  older  cases  presents  grayish  or  slate-colored  patches,  2  or  3  millimeters  in 
diameter.    The  disease  is  commonest  in  prostitutes. 

Janovsky  states  that  diffuse  hyj)erpla6tic  processes  extend  out  on  to  the  sub- 
mucosa  from  the  diseased  Skene's  glands. 

2.  Circumscribed  chronic  urethritis . — The  subjective  symp- 
toms of  circumscribed  urethritis  are  mostly  slight,  often  amounting  to  nothing 
more  than  an  itching  or  burning  sensation.  The  discharge  is  thin  and  contains 
but  few  gonococci ;  when  the  disease  is  localized  in  the  glands  it  is  known  as 
glandular  urethritis  (Oberlander).  Patches  of  deeply  reddened  mucosa 
are  seen  for  the  most  part  up  near  the  internal  and  down  near  the  external 
orifice.  In  these,  particularly  along  the  posterior  wall,  groups  of  yellow  spots 
about  half  a  millimeter  in  diameter  are  seen  surrounded  by  a  reddened  area.  In 
a  more  advanced  stage  anemic  streaks  of  scAr  tissue  may  be  seen  and  the  tissue 
resists  the  passage  of  the  speculum,  even  tearing  when  more  pressure  is  made. 

Treatm  ent. — No  active  local  treatment  should  be  undertaken  during  an 
acute  urethritis.  The  patient  must  rest  in  bed  and  receive  frequent  hot  vaginal 
douches ;  she  must  bathe  the  parts  externally  with  lead  water  and  laudanum  and 
receive  a  belladonna  suppository  (0*03  grain),  or  if  the  pain  is  too  great  an  opium 
suppository.  As  soon  as  the  acute  stage  has  subsided,  an  iodoform  suppository 
may  be  inserted  once  daily  into  the  urethra  with  benefit. 
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The  chronic  form  must  lie  treated  by  exposing  the  affected  areas  and  making 
applieationH  o£  a  H  to  5  per  cent  sohitiou  of  nitrate  of  silver  at  intervals  of 
from  three  to  five  daji$,  Skene's  glands  8hould  be  emptied  daily  by  pressure 
from  aljove  downward  on  each  eide  of  the  nrethm.  If  there  is  a  chronic  diffuse 
inflammation  about  these  tubules  they  shouki  be  laid  oi>en  in  the  direction  of 
the  va^na,  and  their  lining  mucoid  burned  with  a  silver  stick. 

Icbthyol  (the  ichthjo -sulphate  of  animonia)^  tirst  enijjloyed  therapeutically  Ijy 
Unna,  in  1883,  in  cutaneous  dificaae^  is  now  widely  used  as  a  gonwoceocide, 
and  Jadassohn  vaunts  its  germicidal  powers  in  a  1  per  cent  sohition  m  more 
efficient  titan  resurcin  or  pBruianganate  uf  poti^isli,  ali'eaily  much  used.  It  has 
no  toxic  or  irritant  effect^  and  is  best  used  in  flt>lutions  of  from  1  to  10  per  cent 
strengtlu  Jullien  {/ft  tern  at.  thnfj,^  Home,  1S94)  uses  ichthyol  with  remarkable 
effect  in  urctbritij§  in  the  following  manner:  A  delicate  piece  of  mebd  rough- 
ene<i  for  al^out  8  centimeters  (3  inches)  of  its  length  is  wrapped  in  absortent 
cotton,  which  is  then  soaketl  with  an  ichthyol  an^l  glycerin  solution  ( t  to  10,  or 
1  to  5),  and  introduced  into  the  urethni ;  by  making  pressure  in  various  direc- 
tions the  folds  of  the  urethra  are  effaced,  the  glands  pressed  upon,  and  the 
folntion  squeezed  out  of  the  cotton  and  brought  into  contact  with  all  parts 
of  the  muc*ou8  rnenihrane.  At  the  same  time  the  urethritis  is  under  treat- 
ment gonorrheii  of  the  vagina  and  cervix  nniet  t>e  actively  treate<l  hy  vaginal 
tampons. 

Suburethral  Abtcess, — There  is  a  peculiar  affection  of  the  urethra  about  whosse 
etiology  wc  are  t^till  in  the  dark;  it  has  lieen  variously  called  "suburethral  ab- 
eccsSj"  "abscess  of  the  urethro* vaginal  septum,"  "chronit*  abscess  of  tlie  female 
urethra,"  "urethnd  urinary  pocket,"  "urethral  diverticulum,"  and  "urethro- 
cele." The  CBsential  features  of  the  disease  are  an  al^scess  cavity  in  the  urethro- 
vaginal septum  coramunieating  with  the  inferior  wall  of  the  urethra.  The  die- 
presents  itself  as  a  symmetrica]  roundefl  swelling  of  the  anterior  vaginal 
beneath  the  urethra,  varying  in  sijce  from  two  to  three  centijneters  in 
dSameter.  It  is  sometimes  ovoid  and  as  big  bs  a  hen's  egg,  with  its  longest 
diameter  in  the  axis  of  the  vagina. 

The  enlargement  begins  one  or  two  centimeters  behind  the  external  urethral 
orifice^  and  may  extend  back  to  the  base  of  the  bladder ;  it  is  sharply  eircnm- 
scribed,  and  can,  as  a  rule,  be  seen  at  once,  titling  the  vaginal  outlet,  on  separat- 
ing  tlie  labia.  In  one  case  which  I  have  seen  it  was  situated  farther  hack  towaivl 
the  neck  of  the  bladder,  and  wasflmt  detecte<i  by  the  finger  recognizing  a  pecul- 
iar cushiony  resistance  at  thii^  |3oint.  The  surface  of  the  tumor  is  smooth, 
sometimes  tense,  and  elastic  or  yielding  to  touch.  If  firm  pressure  is  made 
upon  the  tumor  it  diminishes  in  volume  as  the  contained  pus  flows  out  of  the 
urethra.  It  is  extremely  painful  to  handle.  A  urethroscopic  examitiation  shows 
a  deeply  congested  mucosa,  and  on  withdrawing  the  sijecnlum  a  few  drops  of 
pus  suddenly  gush  iiito  its  himeii  as  it  ]>asses  a  certain  point,  and  on  moving  it 
to  and  fro  until  the  exact  place  is  fixed,  and  elevating  the  handle  a  little  to 
bring  the  floor  of  the  urethra  into  better  view,  a  small  longitudinal  fissure  may 
be  seen  about  the  middle  or  a  little  behind  the  middle  of  the  ui-ethra*  A 
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probe  passed  tbrou^h  the  ^peeuhira  into  this  opening  is  felt  per  imginam  in 
the  sac. 

When  the  cases  come  into  the  gynecologist's  hands  the  patients  have^  as  a 
rule,  been  suffering  for  some  years,  and  have  often  been  treated  for  a  long  time 


Fio,  202.— Labqe  SrBiraETiiMAi.  Attw  Kfts  ofrii-viftfr*         ANrEwum  VAotNAt.  Wal^  anp  iviinTitAiioiKd  V%m 

INTO   THE    t'HETllBV    THIIOIGII  A   NAiMHH*  SLIT  NKAIl   TlIK    IsTEkSAL  URUTIiH.VI.  OniKIOH.      Ol-ltltATIOir , 

fur  an  irritable  bladder.  They  are  usually  inarrie<]  women  in  the  tbirtiee,  and 
complain  of  painful  micturition,  oxceeBive  pain  in  coitus,  and  a  sense  of  discom- 
fort and  bearing  down  aa  if  a  foreign  Iwdy  were  in  the  vagina.  The  patient  her* 
self  often  notices  a  discharge  of  pus  from  the  urethra,  sometiiiieiS  fetid.  In 


8UBUKETHRAL  ABSCESS, 


305 


urinating,  ITiignier  noticed  finst  an  escape  uf  pus,  tlieii  pue  and  urine,  and 
tiiiiilly  clear  urine  {31em.  de  la  mt\  de  ahit*.  de  Parw^  1847), 

lluguier  ia  gupj>os<id  to  have  lieen  tlie  first  to  describe  this  disease^  but  curi- 
ously enough  I  have  fouiid  the  tirst  real  description  in  William  Hey- 8  Practiml 
Obat^rvatifms  in  Surger^j  publislied  in  Philadelphia  in  18t)5,  p.  3i)4.  Hey  gives 
a  typical  historj  as  follows:  In  178*)  Anne  Miller  came  under  my  care  as 
an  out  patient  of  the  (xeneral  lutirmary  at  LeedB  for  a  node  on  the  tiliia,  which 
I  sEspeeted  to  have  had  a  venereal  origin.  When  she  was  a!*out  to  he  dis- 
charged cured,  she  informed  nie  that  she  had  been  troubled  for  tifteen  or  six 
teen  years  with  8udden  ami  irregular  discharges  of  purulent  matter  from  the 
vagina,  The^^e  discbarge^  she  said,  were  freqnent,  and  sometiinea  cousiderablej 
yet  she  never  perceived  any  matter  to  lie  mixed  with  her  urine. 

"  Upon  examination,  I  found  a  roundish  tumor  at  the  os  extemnm,  appearing 
to  be  formed  by  an  enlargement  of  the  bulbous  part  of  the  urethra.  Wlien  the 
tumor  was  compressed  jnire  pus  issued  from  tlie  urethrji,  yet  her  ui-iue,  when 
drawn  off  with  a  cMheter,  did  not  contain  tlie  least  mixture  of  purulent  matter. 
Upon  introducing  a  tent  prolie  into  the  urethra,  I  could  eai-iily  push  it  to  the 
mo^it  depending  part  of  the  tumor,  and  I  could  feel  the  probe  distinctly  by  a 
linger  introducetl  within  the  vagina, 

"  I  divided  the  tumor  longitudinally  at  a  time  wlien  it  was  distended  with 
matter.  That  part  of  the  vagina  which  I  cut  through  was  not  thuined  by  the 
distention,  but  was  rather  tough.  Tlie  cavity  of  the  cyst  was  ttnifMjth.  As  the 
t>[3euiug  which  I  liad  made  was  depending,  and  as  the  removal  of  any  part  of 
the  cyst  would  have  been  attended  with  difficulty,  I  only  fillerl  the  cavity  with 
lint.  A  small  artery  was  opened  by  dividing  the  cyst,  hut  the  hemorrfiage  did 
not  continue  long.  This  patient  recovered  speedily,  and  got  quite  free  from  the 
complaint." 

The  microscopical  examination  of  the  sac  in  one  of  mj  eases  {L.  J.  P,,  3095> 
i,  17,  1894),  a  nullijmrons  colored  woman,  thirty -one  years  old,  showed  on  the 
outer  vaginal  surface  a  typical  mucous  membrane  beneath  which  was  connective 
tissue  rich  in  oval  and  spindle  cells,  with  numerous  dilated  blood  vessek  The 
inner  lining  of  the  sac  consisted  in  mucous  membnme  ero^led  in  phiceti,  and 
beneath  this  were  irregular  aggregations  of  poly  nuclear  leucocytes,  and  the  sur- 
face waa  rough,  witli  many  elevations  and  depressions.  In  some  of  the  depres- 
sions irregular  oval  cells  with  small  oval  nuclei  were  found,  either  in  eliort  rows 
or  scattered  without  order,  ap(jearing  identical  with  urethral  epithelium. 

The  clinical  hist+>ry  wiuild  appear  to  indicate  that  the  sac  was  a  urethral 
iliverticuluni  pn>bably  starting  in  an  alwcess  formed  in  one  of  tlie  crypts  un  tlie 
flix>r  of  the  urethra. 

A  ^nde  distinction  must  lie  drawn  between  these  sacs*  with  a  small  orifice  of 
commnnication  with  the  urethra,  and  caj^cs  of  urethrocele,  in  which  there  is  a 
liellyiug  out  of  the  entire  posterior  wall  of  the  urethra,  and  v^inal  cysts  occu- 
pying the  same  position,  but  not  sensitive,  incompressible,  and  containing  a 
viscid  fluid.    The  vat^inal  wall  is  generally  thinned  over  a  vaginal  cyst. 

They  must  Ije  distitiguiiihed,  too,  from  a  small  abscess  in  one  of  the  lacunar 
23 
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of  Morgagni  which  is  not  large  enough  to  produce  any  swelling  in  the  vagina, 
or  a  calculus,  arrested  or  forming  in  the  urethra  and  carried  in  a  diverticulum, 
recognized  by  its  density  and  the  sensation  of  a  stone  communicated  to  the 
probe. 

Trauma  due  to  an  injury  in  labor,  where  there  is  an  abrasion  of  the  mucous 
membrane,  followed  by  the  formation  of  a  little  urinary  pocket,  with  decom- 
position of  the  urine  and  inflammation,  may  also  be  mistaken  for  a  suburethral 
abscess.  (S.  Duplay,  Poches  urinevses^  Archiv,  gen,  de  ined,^  No.  146,  1880, 
p.  12.) 

Treatment . — Four  plans  have  been  followed  : 

a.  Dilating  the  urethra  sufficient  to  introduce  the  finger  and  enlarge  the 
fistula  by  forcing  it  into  the  sac,  and  so  giving  free  exit  to  the  accumulations. 

b.  A  simple  longitudinal,  vaginal  incision  into  the  sac  with  a  knife  or 
cautery. 

c.  Exsection  of  an  elliptical  piece  of  the  urethro-vaginal  septum,  including 
part  of  the  sac  wall,  with  or  without  suture. 

d.  Exsection  of  the  entire  sac  and  closure  of  the  wound. 

Winckel  (Billroth  and  Luecke,  Ilandb,  d,  Franenkmnkh.^  Stuttgart,  1886, 
iii,  p.  361)  had  a  case  which,  he  says,  took  care  of  itself,  the  patient  emptWng 
the  sac  frequently  and  using  lead-water  applications. 

The  best  and  simplest  plan  to  bring  immediate  relief  is  the  old  one  of 
William  Hey — a  longitudinal  incision  into  the  sac.  After  benumbing  the  vagi- 
nal mucosa  with  a  10  per  cent  solution  of  cocain,  the  sac  is  split  open  from 
end  to  end  with  a  knife.  The  sac  wall  may  then  be  painted  with  a  strong 
tincture  of  iodine  and  packed  with  lint.  The  excision  of  an  elliptical  piece 
prevents  the  edges  coming  together  and  gives  freer  drainage.  In  one  of  my 
cases  I  split  the  vagina  and  dissected  out  the  urethral  sac  with  great  difficulty, 
on  account  of  its  intimate  relations  with  all  the  surrounding  parts  and  the  free 
bleeding  throughout.  I  then  closed  the  longitudinal  wound  under  the  pos- 
terior urethral  wall  with  a  series  of  interrupted  silkworm-gut  sutures.  The 
patient  recovered  completely.  I  was  not  so  fortunate  in  a  second  case  in  which 
union  was  delayed,  leaving  a  urethro-vaginal  fistula,  which  had  to  be  closed  by 
a  subsequent  plastic  operation. 

If  the  simple  incision  and  drainage  is  not  sufficient,  the  contracted  sac 
can  be  just  well  dissected  out  at  a  later  date,  removing  a  small  oval  piece 
of  the  vaginal  wall,  but  taking  care  to  leave  enough  tissue  to  close  the  defect 
left  by  cutting  out  the  sac. 

NEW  GROWTHS  FROM  THE  URETHRA. 

The  following  forms  of  new  growths  have  been  observed  in  the  urethra : 

1.  Caruncle. 

2.  Fibroma. 

3.  Carcinoma. 

4.  Sarcoma. 


DESCRIPTION  OF  PLATE  IV. 


Caruucle  of  urethra.  The  caruncle  is  seen  as  a  bright  red  growth  like  a  cocksoonib 
attached  to  the  lower  margin  of  the  urethral  orifice.  Note  the  flattening  of  the  tumor 
due  to  the  constant  lateral  pressure  between  the  labia. 


CARUNCLE. 
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All  of  these  affections  are  rare.  Caruncle  ie  the  conimonest  form,  cancer 
m  ii6xt,  and  tibrinna  and  sarcoma  are  found  with  extreme  rarity. 
Canmcle, — Urethral  canmtfle,  or  vascular  tumur  of  the  meatus,  was  first 
descril>e<l  by  Samuel  Sharp  in  1750  {Criimtl  EHqaity  into  t/u^  Present  AStats  af 
Surffeiy^  1750,  p*  168).  He  says:  '* Small  exerescences  may  occasion  violent 
disorders  in  so  tender  an  organ  as  the  urethra.  I  have  seen  a  notable  ingtanee 
in  the  urethra  of  a  vir- 
gin, where  they  grew  in 
small  qnantity  npcm  the 
orifiee  of  the  nieatus 
urinarius,  and  for  many 
mt>nth8  had  produced 
the  most  excruciating 
tiirment,  which  coutin- 
tied  until  I  had  ttrtaliy 
extirpated  them." 

In  the  same  year  G. 
B*  Morgagni  describes  1 
a  cme  in  a  piM  mortem 
examination  upon  a  girl 
fifteen  years  old.  ^^Ee 
urethrm  om*ula  mrpit^- 
eulnm  pmmmehtit  rn- 
bellnm''   (De  Sed.  et 

fi?,  de  morih  Chir.^  Ep. 
50,  51,  first  edition, 
Venit*e,  1751). 

Since  thig  time  Eng- 
liBh  writers  in  particular 
have  devoted  nmcli  at* 
tention  to  this  affection. 

The  growth  is  usually  seated  upon  the  externa!  orifice  of  the  urethra  scime- 
where  on  the  lower  half ;  it  is  of  a  fi*^rid  or  a  thisky-red  color,  and  i^  attac^bcd  to 
the  margin  of  tlie  urethra  bv  a  pellicle  by  a  lirimd  base,  wliidi  s^jmetinies 
extends  up  into  the  urethral  canal-  The  appearance  varicB  greatly.  Sometimes 
it  is  flat  and  rugose  and  but  i^lightly  elev^ated,  and  looks  much  like  a  rasplierry ; 
at  other  times  nmlose,  or,  as  in  the  accompanying  j>Iate,  the  tumor  is  narrow, 
with  a  p&iicle  aiiil  a  sharp,  erenated  edge,  and  stands  out  from  the  urethra  with 
its  long  axis  vertical,  compressed  by  the  labia  on  tlie  sides. 

llfetologically  tlie  tumor  is  made  up  of  contiective  tissue  and  liypertrophied 
papillae,  with  numerous  dilated  vem'ls.  It  is  covered  with  pavement  epithcHuiu, 
The  presence  of  any  unusual  number  of  nerve  fibera  or  any  unusual  arrange- 
ment of  the  nerve  endings  ha.s  not  yet  t»een  satisfactorily  demonstrated,  altlxough 
this  statement  of  Sir  J.  Y.  Simpson  {Cli/i.  Lect  mi  Dts.  of  Wmmn^  Phila^j  18B8, 


Fin.  ITliimmAL  CARLNIJLlt    tlUiU^PVlW**    Tllt    I'l^F^rtCltloH    AKI>  LAt- 

TtiE  Vaginal  OitLMT  i  Vat. 


The  |rn**lli  in  fK'w.'tMitic*  luul  toiK-iivt"  on  tta  iiiuL^r  Hurficee,  and  hm 
a  bpoud  ba»«  wUh  u  numtw  outer  tijiit}/iii,  tt  U  iiLiKM>t1i  aiMi  ^ligtciiiiibr, 
sUtftitW  t*iipU1ai'y»  \mik  nl  liiu*t:.  lUid  deep  rcil  iit  tii«  ouUt  nmr^rUj. 
Path.  No,  me.    Oist  34, 
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p.  137)  is  still  largely  quoted :  "  The  late  Dr.  John  Reid  once  examined  for  me 
most  carefully  with  the  microscope  a  very  sensitive  and  painful  caruncle  which 
I  had  removed  from  a  patient,  and  he  came  to  the  conclusion  that  there  was  a 
very  rich  distribution  of  nervous  filaments  in  it." 

The  clinical  history  of  a  urethral  caruncle  is  a  striking  one.  Wliile  some  of 
them  are  painless,  the  majority  cause  exquisite  pain  during  urination.  One  of 
Simpson's  patients  suffered  so  that  she  was  in  the  habit  of  going  some  distance 
from  the  house  to  urinate,  so  that  her  moans  and  screaming  might  not  be  heard. 
Another  patient,  a  young  girl  at  puberty,  would  hold  her  water  for  twelve 
hours  at  a  time  to  escape  the  pain  of  passing  it,  looking  forward  with  horror  to 
the  time  when  the  bladder  must  be  emptied.  In  married  women  the  sexual 
relation  is  often  intolerable.  From  the  site  of  the  growth  the  pains  radiate  up 
through  the  pelvis  into  the  bladder,  vagina,  and  uterus,  and  down  the  thighs. 
The  wear  and  tear  of  the  extreme  suffering  on  the  nervous  system  is  so  great 
that  the  health  may  be  completely  wrecked,  and  the  patient  does  little  else  than 
nurse  her  misery. 

William  Goodell  {Lessons  in  Gynecology^  Phila.,  1879,  p.  26)  presents  a  typ- 
ical picture  of  an  extreme  case — that  of  "  a  young  married  lady  who  was  broken 
down  in  mind  and  body  by  her  sufferings.  She  was  peevish,  morose,  and  melan- 
cholic, and  had  dysmenorrhea  and  every  imaginable  ache.  Coitus  had  not  been 
indulged  in  for  months,  and  she  had  taken  to  her  bed.  Neither  her  medical 
attendant  nor  myself  could  believe  that  the  presence  of  a  urethral  caruncle  satis- 
factorily accounted  for  pale  lips,  hollow  cheeks,  sunken  eyes,  and  for  her  grave 
mental  and  physical  manifestations.  .  .  .  Yet  after  we  removed  the  caruncle  she 
became  another  woman.  As  if  by  magic,  all  her  pains  and  aches,  even  her 
dysmenorrhea,  left  her." 

When  the  growth  is  unusually  vascular  and  its  dilated  vessels  lie  near  the 
surface,  hemorrhages  are  frequent  and  may  become  alarming. 

The  diagnosis  is  readily  made  upon  separating  the  labia  and  inspecting  the 
external  genitalia,  when  the  striking  red  excrescence  at  the  urethral  orifice  is  at 
once  noted.  If  the  patient  is  examined  first  by  touch,  the  finger  may  reveal 
the  seat  of  the  suffering ;  but  as  a  rule  she  will  shrink  so  from  the  examina- 
tion that  the  examiner  will  be  unable  to  bring  the  finger  into  contact  with 
the  parts,  and  ^vill  be  apt  to  be  misled  into  concluding  it  is  a  case  of  vaginis- 
mus. Dysmenorrhea  and  ovarian  disease  are  among  the  commonest  mistakes 
made  when  the  diagnosis  is  based  on  the  patient's  description  of  sufferings 
which  she  may  be  unable  to  locate  precisely.  Cystitis  is  also  often  erroneously 
thought  to  be  present  after  the  loose  fashion  of  diagnosing  diseases  of  the  bladder 
in  women. 

The  treatment  must  look  to  the  complete  extirpation  of  the  growth. 
Anything  short  of  its  entire  removal  will  almost  certainly  be  followed  by  a  return 
after  a  few  months  or  longer. 

Galvano-puncture  has  been  used  with  eminent  success  by  Dr.  L.  M.  Sweet- 
nam,  of  Toronto,  Ontario.  The  growth  is  covered  with  a  10  per  cent  solution 
of  cocain  for  five  minutes,  and  then  the  red-hot  galvanic  needle  is  plunged  into 
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its  most  prominent  part  down  to  the  base  from  five  to  ten  times,  according  to 
its  size.  This  has  the  immediate  effect  of  blanching  it  and  causing  it  to  diminish 
in  size.  The  treatment  is  painless,  and  may  be  repeated  one  or  more  times  mitil 
the  entire  mass  has  disappeared. 

The  use  of  caustics,  which  has  been  advocated  in  the  past,  is  to  be  entirely 
rejected  on  account  of  the  subsequent  dangerous  cicatricial  contraction  of  the 
urethral  orifice. 

The  removal  with  the  knife,  followed  by  suture,  is  the  usual  plan  of  treat- 
ment, but  to  be  successful  this  must  be  thoroughly  done.  For  a  small  or  a 
pediculated  tumor  anesthesia  is  not  necessary,  as  the  parts  can  be  sufficiently 
benumbed  with  cocain ;  but  if  the  growth  has  a  broad  base  or  extends  up  into 
the  urethra,  the  operation  nmst  be  done  more  deliberately  and  anesthesia  used. 
The  growth  is  clasped  in  a  pair  of  small  fenestrated  forceps,  drawn  forward,  and 
an  incision  made  on  all  sides,  one  or  two  millimeters  from  the  base  of  the  pedi- 
cle ;  then  the  pedicle  is  cut  through,  step  by  step,  and  the  tissues  approximated 
in  the  direction  of  least  resistance  with  a  fine  continuous  catgut  suture,  covering 
in  the  raw  surface  as  the  growth  is  cut  away.  Any  large  actively  bleeding  vessels 
must  be  tied  separately  with  fine  catgut. 

Fibroma  of  the  XTrethra. — Connective-tissue  growths  in  the  urethra  are  rare. 
Judging  by  the  few  cases  described  they  would  appear  to  occur  with  greater 
frequency  in  little  girls. 

C.  Ilennig  (Jakrb,f.  Kinderlieilk.^  N.  F.,  18(58,  Bd.  i,  p.  101)  notes  a  case  in 
which  he  was  called  to  remove  a  growth  from  the  genitals  of  a  recently  born 
girl.  It  consisted  of  a  fleshy,  soft,  pendulous  tumor  about  the  size  and  form  of 
a  lupine  seed,  with  a  pedicle  3  centimeters  (\\  inch)  long  and  2  to  3  millimeters 
thick,  and  was  attached  to  the  posterior  margin  of  the  urethra ;  it  was  visible  as 
soon  as  the  legs  were  separated.  The  little  growth  was  removed  with  scissors, 
with  very  slight  bleeding. 

Another  case  observed  by  the  same  author  was  that  of  a  prematurely  born 
girl  45  centimeters  (18  inches)  long.  A  soft  rose-colored  mass,  4  millimeters 
long  and  5  by  3  millimeters  thick,  with  a  pedicle  3  millimeters  in  length, 
hung  down  from  the  right  inferior  margin  of  the  urethra.  This  little  poly- 
poid tumor  was  tied  with  a  string  and  cut  off  on  the  following  day  between 
the  child  and  the  ligature ;  there  was  considerable  bleeding.  Microscopic  ex- 
amination showed  that  the  growth  consisted  of  a  whitish  connective  tissue  in 
almost  parallel  layers  frequently  ninning  into  one  another,  so  as  to  form  nu- 
merous meshes,  and  provided  with  numerous  long  nuclei  characteristic  of  con- 
nective tissue. 

C.  Mettenheimer  {Jalirh.  /.  Kimhrheilh,  N.  F.,  Bd.  vi,  1873,  p.  323) 
reports  a  case  similar  to  that  of  Ilennig  in  which  the  little  girl  was  six  years 
old.  He  found  on  examination  a  soft,  elongate,  red  body,  compressed  by  the 
labia  ()f  both  sides,  secreting  mucus  and  hanging  down  over  the  frenulum.  The 
base  of  this  tumor  was  attached  to  the  inferior  margin  of  the  urethra  and  some- 
what crenated.  At  each  side  of  the  base  were  two  little  wartlike  outgrowths 
coimected  with  the  larger  mass.    The  growth  became  markedly  sensitive  during 
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the  use  of  local  applications,  and  was  removed  with  difficulty  on  account  of  the 
resistance  of  the  cliild. 

Microscopic  examination  showed  on  the  surfaces  several  layers  of  pavement 
epithelium  with  markedly  granular  cells.  The  stroma  of  the  tumor  consisted  of 
a  thick  connective  tissue,  whose  fibrill©  were  densely  interwoven.  Between  the 
libers  were  numerous  fine  granules.  At  a  later  date  the  remainder  of  the  tumor, 
which  was  imperfectly  removed  at  the  first  operation,  was  extirpated  under  chlo- 
roform narcosis. 

Dr.  II.  Iloening,  of  Breslau  {Berl.  Min,  Wochenschr,^  1869),  reports  a  case 
of  a  large  fibroid  polyp  attached  to  the  inferior  margin  of  the  urethra,  choking 
the  vagina  and  projecting  out  beyond  the  vulva.  I  shall  refer  but  briefly  to  this 
case,  as  it  belongs  to  a  group  of  tumors  of  the  urethro- vaginal  septum,  included 
under  urethral  diseases  with  doubtful  propriety. 

The  patient  had  noticed  a  year  before  a  painless  elastic  swelling  projecting 
out  of  the  vaginal  orifice,  looking  like  a  bladder,  and  producing  a  sensation  of 
tension  and  occasional  retention  of  urine.  This  grew  rapidly  and  she  was  finally 
obliged  to  be  catheterized  regularly.  According  to  her  statement,  a  physician 
cut  oflf  a  mass,  as  large  as  a  child's  head  and  weighing  two  pounds,  fourteen  days 
before  she  entered  the  gynecological  clinic  at  Bonn. 

Upon  examination,  a  mass  was  found  projecting  from  the  genitals  about 
the  size  of  the  fist,  ulcerating  and  breaking  down,  and  extending  into  and  chok- 
ing the  vagina.  It  was  the  shape  of  a  dumb-bell  with  the  marked  constriction 
under  the  pubic  arch.  At  the  operation  the  vaginal  tumor  was  drawn  outside 
by  strong  traction,  when  it  was  found  attached  to  the  anterior  vaginal  wall 
under  the  urethra  by  a  short  pedicle  about  as  tliick  as  the  finger.  This  was  cut 
through  with  scissors  and  the  tumor  removed.  Some  free  hemorrhage  was 
checked  by  ligatures.  The  vagina  had  been  converted  by  the  tumor  into  a  large 
sac  in  its  highest  part,  and  was  extensively  ulcerated  by  pressure.  The  mass 
weighed  nearly  three  pounds,  and  was  20  centimeters  (8  inches)  long  by  9  centi- 
meters (3^  inches)  in  breadth  at  the  thickest  place. 

The  microscopic  examination  was  made  by  Prof.  E.  Rindfleisch,  who  re- 
poited  that  the  tumor  was  an  edematous  soft  fibroid  without  any  admixture  of 
suspicious  elements. 

Myoma  of  the  Urethra. — Biittner  describes  {ZeiUch,  f.  Geh.  und  Gyn,^  vol. 
xxviii,  Part  I,  p.  13(5)  a  case  of  myoma  of  the  urethra  observed  at  F.  Ahlfeld's 
clinic  in  Marburg  in  September,  1893. 

The  patient,  forty  years  old,  had  had  a  sensation  of  pressure  in  the  re- 
gion of  the  urethra  for  a  year  back ;  four  weeks  before,  she  noticed  a  small 
tumor  at  the  vulva,  which  apparently  grew  rapidly.  There  was  no  other 
disturbance  produced  by  its  presence  than  the  frequent  evacuations  of  the  blad- 
der. 

The  examination  revealed  an  ulcerated  tumor  the  size  of  a  hen's  egg  pro- 
truding from  the  genitals,  which  was  separated  from  the  clitoris  by  a  broad  area 
of  sound  tissue;  the  orifice  of  the  urethra  was  converted  into  a  crescentic  slit 
4  to  5  centimeters  wide,  encircling  the  tumor  on  its  under  side.    The  anterior 
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part  of  the  ttrethra  eou\d  not  he  dbtingui&hed,  ba  the  tumor  was  attaelied  at  that 
iminU  The  \mm  of  tlie  tiinior  wm  apparentlj  covered  with  a  thin  coiiiiective- 
tit^ne  layer,  and  minierouj^  reddish  fillers  from  the  sphincter  muscle  of  the 
urethra.  The  tumor  wa*!  only  nuxlerately  eeueitive  to  touch.  The  tinii  circuni- 
Bcribe<l  tnnior  of  considerable  size,  distitietly  attached  to  one  part  of  the  urethra^ 
bleeding  but  shghtly  and  not  breaking  down  or  bleeding  under  handliug,  differs 
in  the^e  important  characten^tici^  fruiti  a  cai-einoma  or  a  sarcoma  of  the  urethra. 
The  extirpation  wm  made  without  any  difficulty  by  eatehing  the  proje(*ting 
raase  with  foreepB  and  pulling  it  forward,  and  cutting  ai-ouod  it  eo  as  to  split  the 
capsule,  which  wm  then  easily  pushed  back  much  as  a  uterine  tnyoma  may  often 
be  shelled  out  of  ite  capsule.  There  was  scarcely  any  heniorrhage.  The  Mnger 
could  be  introduced  into  the  pit  in  the  anterior  wall  of  the  urethra  at  its  ex- 
tenial  orifice,  ami  back  of  this  the  finger  could  feel  the  firmly  closed  normal 
uretlira.    The  patient  made  a  rapid  and  complete  recovery. 

The  microscopic  examination  showed  that  tlie  tumor  Avas  made  up  ahnost 
entirely  of  the  smooth  muscle  fibers  of  the  ui-etlira,  with  a  minimal  admixture  of 
fibrous  tissue. 

Cancer  of  tlie  Urethra.— Cancer  of  the  urethra  belongs  to  the  j-arer  diseases 
and  apiiears  in  two  forms,  either  as  a  primary  C4Uicer,  affecting,  as  a  rule,  at  the 
outset  the  mucous  surface  of  the  urethra,  or  ag  a  pcri-urethral  cancer. 

In  two  cases  of  cancer  of  the  epithelial  surface  of  the  uretlira  puhlisheil  by 
P,  Reichel  {I^hyH,-Med.  Wtirzlnirg,  1891,  p,  48)  the  patients  were  both 

sixty  years  old,  and  the  extensive  eareinoniatouB  affection  of  the  entire  urethm 
f«emed  to  have  taken  its  staiiing  i>oint  at  the  external  orifice,  where  the  disea^^e 
wa£  nu>st  a<lvanccd. 

Dn  T.  G.  Tliomas  {Amer,  Jim n  of  OhHteirics^  1877,  p-  114)  exhibiteii  a 
cancer  of  the  urethra  of  a  patient,  twenty-nine  years  of  age^  who  two  months 
previously  IumI  noticed  a  pinkish  discharge  from  the  vagina,  increfising  mitil  it 
amounted  almost  iu  hemorrhage,  Upim  finding  a  growth  at  the  orifice  of  the 
vagina  ghe  consul  te<l  a  physician,  who  discovered  a  tumor  as  large  as  an  Eng- 
lish walnut  projecting  from  the  urethm.  The  tumor  was  removed^  togetlier 
w^ith  the  entire  urethra  up  to  tlie  neck  of  the  bladder,  and  the  specimen  exam- 
ine*! by  Dr.  Francis  Delafield  was  pronounced  to  Ije  carchnutia.  The  patient 
recovered,  and  had  complete  control  of  lier  bladder  function, 

Winckel  (Billroth  and  Luecke*s  Handhurh^  2d  ed,,  Bfl,  iii,  p,  381)  describes 
two  cases  of  primary  urethral  cancer.  In  i>ne  he  was  able  to  extirpate  the  iso- 
lated urethral  tuintKr,  which  w^as  3  by  1  centimeters  in  size.  In  its  center  was 
the  urethra  with  its  mucous  surface  brt»ken  down  and  ulceraterL  Close  tn  the 
external  orifice  tlje  vaginal  mucosa  bordered  directly  upon  the  whitish -gray 
crumbling  tumor  mass  tillefl  with  yellowish  spots.  Plugs  of  pavement  epitheli- 
um were  Nei>arate*l  from  each  other  by  bundles  of  muscular  tiR^ue.  The  tumor 
was  sepirated  frorji  the  vaginal  epithelium  by  tlie  normal  vaginal  mucosa  cim- 
taining  an  unusual  number  of  leukocytes.  In  his  second  case,  figured  in  his 
lx>ok  (page  382),  tlie  patient  had  a  carcinomatous  urethro  vaginal  fistula  imii  a 
secondary  cancer  of  the  bladder. 
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In  October,  1891,  J.  Schramm  {Centb.  f.  Gyn,  1892,  p.  23t))  exhibited,  at  the 
Gynecological  Society  of  Dresden,  a  primary  peri-urethral  cancer 
removed  from  a  patient  fifty -six  years  old.  The  tumor  was  larger  than  a  wal- 
nut, and  caused  incontinence.  It  was  removed  by  scraping,  and  the  surface 
treated  with  the  Paquelin  cautery. 

In  1869  Melchiori  and  Riberi  described  five  cases  of  peri-urethral  cancer 
{Schmulfs  Jahrb.^  Bd.  cxlvi,  p.  314).  They  found  tliat  the  peri-urethral  cancer 
started  in  the  vestibule  close  to  the  urethra  and  then  developed  in  the  cellular 
tissue  inside  the  urethra,  without  affecting  the  urethral  walls  or  mucosa.  The 
nodules  were  hard  and  showed  no  signs  of  ulcerating  at  the  beginning,  but  occa- 
sioned lancinating  pain.  In  some  cases  they  were  ulcerated  and  bleeding  when 
first  discovered  at  a  later  stage  of  the  growth. 

I  have  myself  seen  two  cases  of  secondary  peri-urethral  cancer.  In  both  the 
urethra  was  converted  into  a  small  rigid  tube,  easily  bleeding  upon  introducing 
a  glass  catheter  into  the  bladder,  and  the  patient  suflfered  from  extreme  diffi- 
culty in  emptying  the  bladder.  In  one  of  these  cases  the  disease  extended  from 
a  cancer  of  the  labium  majus  down  over  the  vestibule  around  the  urethra ;  in 
the  other,  a  small-celled  cancer  extended  from  the  vault  of  the  vagina  down 
around  the  urethra,  after  an  extirpation  of  the  uterus  and  the  upper  vagina  for 
cancer  of  the  cervix,  with  metastases  in  the  vault.  The  patient  came  back  six 
months  later,  with  a  nodular  infiltration  of  the  rest  of  the  vagina  and  an  infil- 
tration underlying  the  whole  urethral  tract,  converting  the  urethra  into  a  rigid 
tube. 

Treatment . — The  treatment  of  carcinoma  of  the  urethra  is  by  extirpation 
in  all  cases  where  the  disease  has  not  progressed  so  far  as  to  make  a  radical  pro- 
cedure absolutely  hopeless.  The  removal  of  the  disease  in  its  earlier  stages, 
when  it  is  confined  to  the  neighborhood  of  the  external  orifice,  is  easy.  This 
should  be  done  with  a  knife,  and  the  carcinomatous  mass  should  be  given  a 
wide  berth,  cutting  as  high  up  in  the  vagina  as  it  may  lie  necessary.  The  vag- 
inal mucosa  can  afterward  be  approximated,  and  the  vaginal  and  urethral 
mucosa  sutured  together  to  preserve,  as  far  as  possible,  the  normal  calil)er  and 
direction  of  the  urethra. 

Thomas's  case  cited  above  shows  that  with  destruction  of  the  urethra,  even 
down  to  the  neck  of  the  bladder,  continence  may  still  remain. 

In  the  case  operated  upon  by  A.  F.  McGill  {Lancet^  1890,  p.  966)  the  cancer 
involved  two  thirds  of  the  urethra  and  the  lower  part  of  the  bladder.  It  was 
treated  as  follows :  The  pelvis  was  elevated  and  the  abdominal  walls  opened  a 
half  inch  above  the  pubis  by  a  transverse  incision  three  inches  long ;  a  transverse 
incision  into  the  bladder  under  this  was  fixed  to  the  skin  by  sutures  to  keep  the 
bladder  from  dropping  away.  Then  putting  the  patient  in  the  lithotomy  posi- 
tion, the  entire  cancerous  mass  was  removed  with  knife  and  scissors,  an  assistant 
pressing  it  down  into  the  vaginal  opening  from  above.  A  vaginal  opening, 
made  in  the  bladder  by  this  excision  large  enough  to  admit  two  fingers,  was  closed 
by  five  sutures.  On  putting  the  patient  again  in  the  Trendelenburg  position, 
the  suspending  sutures  were  cut  and  the  suprapubic  incision  closed  down  to  a 
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small  orifice  left  for  drainage.  The  wound  in  the  vagina  broke  down,  leaving  a 
vesico- vaginal  fistula ;  but  this  healed  spontaneously  in  thirty-seven  days  and  the 
patient  went  home  wearing  a  urinal. 

Sarcoma  of  XTrethra. — But  four  cases  of  sarcoma  of  the  urethra  have  been 
described,  affecting  the  external  orifice. 

H.  Beigel  {Die  Krankh.  des  weihlichen  GesMechtes^  Bd.  ii,  Stuttgart,  1875, 
p.  654)  cites  the  case  in  a  patient,  fifty  years  old,  who  suffered  from  pain  and 
liemorrhages.  The  examination  revealed  a  tumor  made  up  of  three  vertical 
folds  occupying  the  position  of  the  urethra  and  projecting  out  so  as  to  separate 
the  labia  majora,  the  whole  mass  being  about  the  size  of  a  walnut.  On  the 
29th  of  Nov.,  1873,  the  tumor  was  removed  with  scissors.  The  operation  only 
occasioned  a  moderate  amount  of  bleeding,  which  was  checked  by  the  appli- 
cation of  chloride  of  iron.  Beigel  gives  a  picture  of  the  tumor  in  situ^  together 
with  two  pictures  of  the  microscopic  sections,  showing  that  the  tumor  was  a 
sarcoma. 

E.  Ehrendorfer  describes  a  second  case  {CentrdUb,  f,  Gyn,^  1892,  No.  17, 
p.  321)  very  like  Beigel's.  The  patient  was  fifty-two  years  old  and  past  the 
climacteric.  For  eighteen  months  she  had  noticed  an  enlargement  in  the  neigh- 
borhood of  the  urethral  orifice,  but  it  gave  no  trouble  until  shortly  before  the 
examination  and  treatment.  Iler  attention  was  first  directed  to  the  swelling  by 
the  discharge  of  a  bloody  watery  fluid  without  any  bad  odor.  She  also  suffered, 
as  in  Beigel's  case,  from  bleeding  at  coitus.  An  examination  showed  the  tumor 
projecting  out  over  the  vulva,  pushing  aside  the  labia  majora  and  minora.  The 
mass  was  made  up  of  several  deep-red,  injected,  rounded,  and  cockscomblike 
protuberances,  divided,  in  general,  by  three  deep  sagittal  fissures.  In  places 
there  was  a  loss  of  the  superficial  epithelium,  and  a  discharge  of  bloody  fluid. 
Several  small  areas  appeared  edematous.  The  length  of  fold  of  the  right  side 
was  3  centimeters  (IJ  inch) ;  of  the  left  and  middle  folds,  4  centimeters  (1^  inch) ; 
the  thickness  varied  from  \  to  2  centimeters  (|  to  |  inch) ;  and  it  projected  from 
3  to  3^  centimeters  (1^  to  H  inch).  These  masses  were  attached  to  the  inferior 
lateral  margin  of  the  external  urethral  orifice,  and  connected  with  some  smaller 
masses  surrounding  the  upper  margin,  so  that  the  orifice  was  completely  encir- 
cled and  formed  a  distinct  pedicle  for  the  tumor.  Between  the  larger  masses 
hanging  down  from  the  inferior  orifice  and  the  smaller  masses  above,  the  ure- 
thral opening  was  easily  found.  There  was  no  infiltration,  and  no  nodules  were 
found  in  the  surrounding  tissue.  The  growth  was  moderately  resisting  and 
elastic. 

The  tumor  was  removed,  at  the  request  of  the  patient  without  anesthesia,  by 
grasping  it  and  drawing  it  forward  moderately  and  incising  the  nnicous  mem- 
brane just  behind  the  pedicle  on  all  sides  with  a  knife.  Keeping  up  the  mod- 
erate traction,  the  urethral  mucosa  was  also  cut  through,  and  the  whole  mass 
completely  removed.  There  was  a  moderate  amount  of  parenchymatous  bleed- 
ing, and  only  one  vessel  was  tied.  The  urethral  and  vaginal  mucosa  were  united 
with  catgut  sutures,  and  a  dry  iodofonn  dressing  applied.  The  wound  did  not 
heal  by  first  intention,  but  in  four  weeks  the  patient  was  discharged  cured. 
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Microscopic  examination  showed  that  the  smaller  tumors  on  section  ap- 
peared like  lymphatic  glands  made  of  numerous  small  cells  poor  in  protoplasm. 
Between  the  crowded  cells  in  the  thin  places  was  a  fine  reticulated  intercellular 
substance,  more  fibrous  in  some  places  than  in  others.  Toward  the  periphery 
appeared  scattered  or  grouped  smaller  round  cells  (small-celled  infiltration). 
The  tissue  was  vascular,  and  a  few  of  the  larger  veins  were  choked  with  blood. 
The  vessel  walls  were  thin  without  endothelium.  The  outer  covering  in  the 
smaller  tumors  was  made  up  of  pavement  epithelium,  wanting  in  places,  where 
it  was  replaced  by  flat  granulations.  The  larger  masses  consist  in  their  deep 
portions  of  the  same  crowded  round  cells  found  in  the  small  tumors.  More  su- 
perficially, however,  there  was  a  firmer,  large-meshed  stroma  poor  in  round  cells. 
In  places  the  pavement  epithelium  was  made  up  of  many  layers,  and  showed  no 
atypical  penetration  into  the  depths  of  the  mass.  At  no  place  was  there  any 
gland  or  glandlike  outgrowth.  With  reference  to  the  lymphoid  cells  poor  in 
protoplasm,  disposed  partly  in  a  network  and  partly  in  bands  between  intercel- 
lular substance  without  epithelioid  character,  and  without  alveolar  arrangement, 
it  is  evident  that  the  tumor  was  a  small,  round-celled  sarcoma,  closely  resem- 
bling fresh  granulation  tissue.  Free  pigment  found  in  places  was  evidently  due 
to  interstitial  hemorrhages  or  blood-corpuscle  columns. 

Gralabin  {Tram,  London  Ohst  SoCj  vol.  xxxviii)  also  reports  a  case  of 
"myxosarcoma  of  the  urethra  in  a  child." 

The  patient,  a  little  girl  three  years  old,  was  first  admitted  to  the  medical 
ward  of  the  hospital,  but,  on  account  of  hematuria,  was  transferred  to  the  gyne- 
cological division.  On  examination  a  tumor  was  foand  between  the  labia  ex- 
tending from  a  dilated  urethra.  This  tumor  measured  about  three  inches  in 
both  principal  diameters,  and  the  surface  was  bright  red  and  lobulated.  The 
growth  was  removed  vnth  the  galvano-cautery,  and  after  removal  the  urethra 
was  found  dilated  enough  to  allow  a  finger  to  be  introduced.  The  child  died 
soon  after  leaving  the  hospital.  Microscopical  examination  showed  the  tumor 
to  be  a  round-celled  sarcoma,  myxomatous  in  places. 

A  case  of  melano-sarcoma  of  the  urethra  occurring  in  a  single 
woman,  aged  sixty-four,  is  reported  by  Dr.  C.  A.  L.  Reed,  of  Cincinnati  {Amer. 
Jour,  of  Ohs.,  Dec,  1890,  p.  864). 

The  patient  discovered  the  tumor  herself  some  months  previous  to  the  ex- 
amination upon  suffering  pain  and  noticing  blood  in  the  urine.  After  this  there 
was  a  more  or  less  constant  pinkish  discharge.  At  the  examination  a  black, 
lobulated,  eroded  mass  about  3  centimeters  in  diameter  was  found  separating  the 
labia,  with  the  urethra  in  its  center. 

Almost  the  entire  urethra  was  removed  with  the  growth,  in  spite  of  which 
the  patient  was  able  to  retain  her  urine,  and  made  an  excellent  recovery  as  far 
as  the  local  condition  was  concerned.  She  died  six  months  and  a  half  later  with 
a  large  nodular  tumor  filling  the  abdomen  above  the  navel. 

Microscopical  examination  of  the  urethral  tumor  showed  it  to  be  a  typical 
melano-sarcoma. 
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APFECTIONS  OP  THE  BLADDER. 

Affeetioiis  of  the  bladder  niay  in  gt'iieral  be  classified  as : 

1.  Tbose  origitiatiiig  in  gome  part  of  the  bladder  wall  itself, 

2.  Thoee  connected  with  itg  furietiunal  activity. 

3.  Thofie  due  to  the  exteiiHioii  uf  disease  from  Borae  other  organ. 

The  bladder  m  a  thin-walled  nmsculo-meDibraiious  eac,  imtjedded  in  eoonect- 
ive  tissue,  and  partly  covered  by  periturieunij  and  any  disease  originating  in  it 
aiui^t  Urst  involve  one  of  the  component  lajers  of  its  walls,  either  the  mncoua, 
the  muscular,  the  fibrous,  or  the  peritoiieal  coats.  The  list  of  snch  purely  local 
affec^tions  is  short;  we  may  have,  for  example,  an  intlamuiatioii  of  tlie  mucosa, 
cancer  of  the  mucosa,  or  myoma  and  libroma  of  the  uiiiscukr  and  fit)rous  layers- 
No  disease  limited  to  the  small  ar<^  of  its  peritoneal  covering  has  as  yet  been 
observed.  The  physiological  activity  of  the  1  bladder  as  a  recipient  of  tlie  urine, 
as  a  reservoir,  and  as  a  detrusor  u  r  i  u  a* ,  render  it  liable  to  certdn  disea^ses 
depending  upon  pathological  ccHiditions  of  the  urine. 

Stones  are  formed  in  the  bladder  from  imclei  which  may  l)e  either  trans- 
ferred from  the  kidney  or  may  originate  in  the  bladder  dt^  jmvo.  The  bladder 
is  also  often  inmndated  bv  Imcilli  Ijronght  down  to  it  from  a  tulierculous  kidney. 
When  there  is  an  obstruction  to  the  outflow  of  the  urine  the  bladder  walls  be- 
come either  abnonually  thin  or  hyj>crtropliied. 

The  topographical  relations  of  the  bladder,  its  continuity  and  contiguity  with 
neighboring  structures,  are  a  fruitful  source  of  secondary  affections,  A  cmju- 
spicuoiis  example  of  this  sort  is  the  cystitis  following  upon  a  gonorrheal  ure- 
tliritis.  The  jieritoneal  covering  is  also  often  hivolved  in  any  extensive  pelvic 
]>entonitis,  and  tlie  bladder  then  forms  adhesions  to  the  uterus,  to  ovarian  and 
tubal  tumors,  and  even  to  tfie  i*ectum.  I  have  often  seen  these  atlhesions  be- 
tween the  bowel  and  bladder  so  extensive  as  tu  bury  the  uterus  completely  out 
of  sight, 

"WTien  we  come  to  look  o%er  the  list  of  the  diseases  which  are  due  to  conti- 
guity of  tissue  we  find  the  bladder  liable  to  participate  in  a  variety  of  vaginal ^ 
uterine,  tubal,  and  ovarian  aifections.  As  each  of  these  organs  exhibits  a  well* 
defined  tendency  toward  certain  peculiar  affections,  and  only  a  limitcil  jiortion 
of  the  bladder  lies  in  contac*t  with  it,  certain  areas  of  the  organ  are  also  in  this 
way  rendered  more  sus^^'eptihle  to  particular  affections,  which  are  distinctly 
regional  in  character,  A  conspicuous  example  is  the  fistulous  communication 
between  the  vagina  and  tlie  base  of  the  bladder.  Again,  that  portion  of  the 
blailder  which  touches  the  cervix  is  apt  to  be  invaded  by  a  cancerous  disease 
e3£tendixig  imm  the  utcnis ;  ovarian  and  tubal  abscesses  may  break  through  the 
broad  ligament  into  tlie  bladder  jmsteriorly  in  the  neighborhood  of  the  vesical 
cumm 

The  diagnosis  of  diseases  of  the  bladder  is  made- 
First,  by  earcfnl  study  of  the  history  anil  the  symptomatology. 
Second,  by  urinalysis. 


316 


AFFECTIONS  OF  THE  URETHRA  AND  BLADDER. 


Third,  by  a  direct  examination,  by  palpation,  and  inspection  of  every  part  of 
the  illuminated  inner  surface  under  simple  atmospheric  distention  in  the  way 
described. 

With  the  new  and  easy  methods  of  diagnosis  which  at  once  separate  the 
simpler  from  the  graver  cases,  and  the  localized  from  the  diffuse  affections, 
rational  plans  of  treatment  may  now  readily  be  adopted,  superseding 
the  older  ways. 

First,  topical  applications  can  be  made  over  small  areas  under  direct  inspec- 
tion, even  using  strong  caustic  solutions,  which  would  be  dangerous  if  applied 
to  the  whole  interior  of  the  bladder. 

Second,  irrigation  with  medicated  solutions  is  valuable  in  extensive  affections 
involving  almost  its  entire  inner  surface. 

Third,  ointments  can  be  applied  to  the  mucosa  by  inflating  a  rubber  balloon. 

Fourth,  the  snare  and  other  instruments  can  be  used  to  remove  pediculated 
growths. 

Fifth,  diseased  areas  can  be  excised,  and  sound  tissues  brought  together  by 
sutures. 

Classification  of  Diseases . — It  is  important  in  taking  up  diseases 
of  the  bladder  in  women  to  avoid  the  old  error  of  transferring  to  this  field  the 
clinical  observations  gathered  in  the  study  of  the  vesical  diseases  of  men,  for 
both  the  symptomatology  and  the  frequency  of  the  various  diseases  differ  vastly 
in  the  two  sexes.  Many  of  the  vesical  diseases  of  women  are  entirely  different 
from  those  in  men,  and  the  modes  of  treatment  should  be  different  also,  on  ac- 
count of  the  different  anatomical  relations. 

Diseases  of  the  bladder  in  women  may  be  classified  as — 

1.  Congenital  defects. 

2.  Displacements,  with  alterations  in  form  and  capacity. 

3.  Neuroses. 

4.  Foreign  bodies. 

5.  Traumatic  affections. 

6.  Inflammatory  affections. 

7.  Neoplasms,  benign  and  malignant. 

Congenital  defects  of  the  bladder  are  but  rarely  seen.  They  are 
(a)  double  bladder,  (b)  loculate  bladder,  (c)  exstrophy. 

Double  Bladder. — This  anomaly  is  due  to  the  want  of  fusion  between  the  right 
and  left  parts  of  the  allantois  in  early  fetal  life.  Only  a  few  cases  are  knovm  to 
have  occurred;  the  first  is  the  observation  of  Gerard  Blasins  {Observ.  3fedic(B 
JiarioreSy  Amsterdam,  1700,  p.  59),  in  which  a  complete  double  bladder  was 
found  in  an  adult ;  his  account  of  it  occurs  in  his  nineteenth  observation,  entitled 
"  Another  Example  of  Double  Bladder."  "  At  the  post  mortem  of  a  man  who 
died  of  phthisis  in  1657  the  outside  of  the  bladder  had  a  longitudinal  depression 
extending  throughout  its  length,  and  when  the  bladder  was  laid  open  a  thick 
membranous  septum  was  found  completely  dividing  it  into  two  cavities  and 
extending  down  to  the  orifice  of  the  single  urethra,  into  which  each  cavity 
opened.    Each  of  these  cavities  had  but  one  ureter." 
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A  similar  caee  oe€iirre(l  in  the  pratftice  of  Dr.  Alan  P.  Smith,  of  Baltimore, 
to  whom  the  patient  eame  for  a  Btone  in  the  hladcjer  (see  Tram.  Med*  mid  CMk 
FacMlhf^  State  of  Mmyhind,  18TS,  p,  91). 

The  patient  was  a  middle*aged  man  mth  a  doulile  penis,  separated  by  a  deep 
8ulr*us  above,  below  closelj  united ;  on  the  right  side  there  was  a  normal  uretlira 
begifming  at  the  extremity  of  tlie  glans  ;  on  the  left  side  the  urethral  orifice  was 
found  just  in  advance  of  the  scrotum;  in  front  of  this  the  orgtm  WHh  perfectly 
solid.  On  the  surface  of  the  organ  and  midway  l.ietween  the  umbi  liens  and  the 
pubis  was  an  irregular  smooth  patch  with  a  slightly  concave  surface  not  covered 
by  true  skin^  formed  by  the  wall  of  a  partly  extroverted  bladder.  The  scnitmn 
was  normal  and  contained  two  normal  testes.  The  patient  urinated  at  will  from 
the  right  or  the  left  ureter,  and  doing  this  in  presence  of  the  doctor,  he  first 
discharged  a  quantity  of  clear  amber-colored,  healthy  urine  from  the  right  side, 
and  then  immediately  afterwanl  emptier!  the  left  side  into  a  separate  vessel,  dis- 
charging iitntuoniaca.1  urine,  turbid  witli  mucus  and  pus.  The  left  urethral  orifice 
was  dilated  and  the  stone  removed  from  tlie  bladder^  after  which  the  patient 
recovered. 

iSeveml  eimilar  cases  have  been  oliserved  in  young  children,  respectively 
tifteen  days,  two  niontlis,  and  twelve  hours  old,  l)y  L  Cattier,  S.  T,  von  Soem- 
mering (v,  Witickel,  Billroth  and  Luecke's  Ilandbwh^  iii,  p»  407),  and  F.  Schatz 
{Artjfiiv  /.  Gyn.^  No.  1). 

Cat  tier's  caae  is  clearly  told  (see  Petri  Borelli,  etc*,  CentAtrim  7i\  Acreftne- 
runt  D.  L  Cattier  Ohs,  Med,  ninF^  Parmi\  lf>57,  Obs.  xx,  p.  7^>).  ''An  infant 
monstrosity  with  double  urinary  bladder  and  misplaced  rectum  and  uterus.  The 
aforesaid  D*  Rousseau  rekterl  to  me  that  he  was  ealletl  to  open  a  cadaver  of  a 
child  fifteen  days  old,  in  which  he  noted  many  abnormal  things ;  for  example, 
there  were  two  bladders  in  the  hypogaiitrium,  separated  by  the  breailth  of  a 
finger,  into  each  of  which  one  ureter  passed  directly/- 

iJr,  Futh,  of  Metz,  describes  a  case  of  double  l>]adder  {Central,  f.  Gyn.^  1894, 
No*  14)  in  a  boy  of  four  months.  The  bladder  was  divided  by  a  septum  into 
right  and  left  halves  coinnmnicating  by  means  of  a  small  opening  5  millimeters 
in  diameter  at  the  apex  of  the  trigonum.  A  single  ureter  opened  into  each  half. 
The  urine  of  the  right  side  was  obliged  to  pass  through  the  opening  in  the  sep- 
tum in  order  to  escape.  There  was  also  a  separation  of  the  ^^ymphysis^  ventral 
hernia^  and  adhesions  between  the  bladder  and  the  rectum,  as  well  as  a  length- 
ened me&o-sigmoid. 

Partial  division  of  the  liladder  by  septa  extending  a  short  distance  into  its 
lumen  in  the  median  line  are  not  so  rare, 

Loculate  Bladder, — Congenital  loculi  or  diverticula  forming  smaller  or  larger 
pw*kets  projecting  like  bosses  on  the  outer  surface  of  the  bladder  are  not  so 
rare.  They  are  undoubtedly  due  to  a  defective  development  of  the  mu8cular 
wall  of  the  bladder,  allowing  a  part  of  the  nmcosa  tx>  be  forced  out  between  the 
bundles  of  muficlei^  during  the  contraction*  These  anomalies  are  liable  to  he 
confounded  with  similar  pockets  which  are  the  result  of  inflammatory  diseases, 
and  which  not  infrequently  lodge  calculi.    They  were  also  mistaken  by  the 
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earlier  observers  for  supernumerary  bladders.  A.  Molinetti,  for  example,  de- 
scribes a  woman  with  five  urinary  bladders  {DisHertatiaties  AnatomicO'Patko' 

Blasius,  too,  just  quoted,  mistook  such  a  case  for  a  double  bladder.  In 
1670  he  examined  a  man  of  thirty,  whose  bladder  just  back  of  the  urethra 
corresponded  in  all  respects  to  a  natural  organ,  but  in  its  upper  part,  com- 
municating by  an  extremely  fine  opening,  was  found  a  second  bladder  of  less 
capacity.  The  relation  of  the  two  parts  is  clearly  shown  in  his  work  on 
Plate  f).  Fig.  11. 

I  have  found  two  cases  of  loculate  bladder  in  the  course  of  my  cystoscopic 
examinations  in  women.  In  the  first  there  was  an  opening  in  the  right  wall 
of  the  bladder  1  centimeter  in  diameter,  leading  into  a  basin-shaped  cavity 
a  centimeter  in  depth,  situated  above  and  posterior  to  the  ureteral  orifice, 
and  near  enough  to  it  to  be  mistaken  at  first  sight  for  a  large  ureteral  open- 
ing. While  under  observation  the  bladder  contracted  rhythmically,  throwing 
the  mucosa  into  numerous  folds.  With  each  contraction  the  oval  opening  into 
the  diverticulum  closed  down  smaller  and  narrower,  until  nothing  was  left  of 
it  except  a  fine  line,  with  finer  lines  radiating  out  from  it  into  the  surrounding 
mucosa. 

In  another  case  a  number  of  these  loculi  were  seen  in  the  posterior  wall 
of  the  bladder  in  front  of  the  broad  ligaments,  where  its  walls  were  almost 
cribriform.  The  pits  appeared  to  be  formed  by  long  muscular  bimdles  ele- 
vated 2  or  3  millimeters  above  the  surrounding  surface,  and  crossing  one 
another  in  various  directions.  The  mucous  lining  of  the  bladder,  passing 
over  and  dipping  down  between  these  bundles,  formed  a  number  of  narrow- 
oval  pits  from  3  to  8  to  10  millimeters  in  diameter.  The  larger  of  these 
pits  varied  in  size  and  form  according  as  the  muscular  fibers  were  con- 
tracted or  relaxed.  This  condition  re<piires  no  treatment,  but  demands  recog- 
nition on  account  of  the  liability  of  small  stones  to  lodge  in  the  pits  and 
the  possibility  of  mistaking  it  for  the  result  of  an  inflammatory  process. 
Loculate  bladder  may  be  readily  distinguished  from  the  pits  left  by  inflam- 
mation by  the  absence  of  whitish  scar  tissue,  which  differs  both  in  appear- 
ance and  in  touch,  as  tested  by  the  end  of  the  searcher,  from  the  normal 
mucous  surface.  Scar  tissue  is  firm  and  resisting,  while  the  mucosa  is  soft 
and  yielding. 

Exstrophy  of  the  Bladder. — Exstrophy,  or  eversion  of  the  bladder,  from  a  fis- 
sure or  defect  in  its  anterior  wall,  is  much  commoner  in  the  male  than  in  the 
female.  This  defect  is  due  to  a  failure  of  the  abdominal  laminae  to  unite  in 
early  fetal  life,  and  is  analogous  to  a  harelip. 

Less  degrees  of  the  same  defect  are  more  frequently  found,  such  as  a  super- 
ficial furrow  in  the  abdominal  wall,  dividing  the  clitoris  into  right  and  left 
halves  and  separating  the  labia.  A  narrow  furrow  over  the  symphysis,  extend- 
ing up  over  the  anterior  abdominal  wall  to  the  umbilicus,  is  also  an  indication  of 
a  fissure  just  avoided.  The  failure  of  the  urachus  to  close  high  up  leaves  a 
vesico-umbilical  fistula,  through  which  the  urine  escapes ;  again,  instead  of  a 


DEHC'RIl^TION  OF  PLATE  V. 

Fig,  L— LucukUi  blatUkr.  Tlie  loeiili  arts  aiM?n  as  dcjej)  depj^^ons  in  tlie  bluildt.'Er 
wall  wiirr<iumled  by  rnugeular  bajitifi  in  a  state  of  cQOtmctioiL  Tiie  liladder  muc*c«sa  U 
appart^ntly  norrnal 

Fin.  2.— .Shf>w>i  \]w  .same  htvnW  mth  the  museubir  hands  i<elii3tc^. 
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fistula,  we  limy  have  a  tmnr^  into  the  upper  part  of  the  bladder,  exposing 
it^  mucous  surface;  and  when  tite  defect  ib  still  iiiore  extensive  the  fesure 
is  lower  down,  and,  in  extreme  wises,  the  whole  anterior  bladder  wall  is  want- 
ing. When  the  fissure  invoIveB  the  whole  anterior  wall  of  the  bladder  tlie 
symphysis  pubis  is  invarialdy  wanting  too,  and  the  right  and  left  puhie  rami 
are  simply  conueeted  by  a  lil>rouH  hand  from  1  to  8  centimeters  (f  to  3  inches) 
long. 

An  admirable  description  of  the  appearance  of  the  parts  is  given  by  Dr.  J.  J. 
Sclinei<ler  (Hiebold's  Journal  f.  GdmrtsL^  etc.,  Bd.  xii,  1832,  p.  2711).  The 
navel  is  displaced  downwani^  and  sometimes  all  evidence  of  its  presence  is 
wanting.  The  reeti  nuiseles  are  widely  sepamted,  and  a  thin  membrane  be- 
tween them  covers  in  the  abdominal  cavity.  Low  down  in  the  pubic  region 
H  rounded  mam  appears  just  above  the  position  of  the  vaginal  orifice,  the  size 
of  a  imt  or  a  fist,  with  its  transverse  diameter  greater  than  the  vertical ;  its 
color  varies  from  pale  rose  to  dark  red  and  liverlike.  The  surface  is  irregular 
and  wrinkled,  or  granular  and  intlunite<l  in  patches;  in  fact,  the  whole  external 
bladder  looks  like  a  spongy  mass  of  excoriated  flcHb,  The  parts  are  covered 
with  slime  and  constantly  wet  with  odorous  urine.  In  children  the  sensitive- 
ness \b  generally  extreme.  The  ureters  are  seen  each  opening  upon  the  surface 
of  this  mass,  sometimes  between  mucous  folds,  sometimes  on  the  apex  of  a 
marked  elevation.  The  orifices  discharge  jetn  of  urine  at  intervals^  often  pro- 
jecting it  a  foot  from  the  body.  A  sound  t*arried  into  the  ureter  passes  up 
to  the  kidney  ;  and  frequently  a  catheter  may  show  a  marked  dilatation  of 
the  ureter  above  its  vesical  orifice.  In  girls  the  urethra  is  generally  wanting. 
Tliere  may  also  be  an  atresia  of  the  vagina  and  incomplete  development  of 
the  uterus.  Many  of  these  cases  are  in  otlier  respectis  so  malformed  and 
puny  that  they  are  bom  only  to  die  in  early  ehildhocKl ;  still  a  number  have 
lived  to  old  age,  and  several  cases  of  pregnancy  under  these  conditions  have 
l»een  observed. 

C.  C.  1.  Litzmann  (Arehtv  f.  Gyn,^  Bd,  v)  and  A.  Gusserow  {BevL  llin. 
WtK'/tenjif'kr.^  11^79,  No  2)  have  stndieil  with  especial  care  the  abnormal  mechan- 
ism of  labor,  with  separated  symphysis,  and  without  alxlominal  pressure.  In 
Gusserow'g  case  a  dead  child  in  foot  presentation  had  to  be  extracted  on  account 
of  the  inability  of  the  mother  to  complete  the  labor  without  the  assistance  of  the 
alxlominal  muscles. 

In  a  mee  of  a  girl  of  fifteen  (G.  T.,  No.  S869,  October  14,  1895)  the  pubic 
hones  were  separated  4  centimeters  with  a  thin,  sharp-edged  fibrous  band  Irc- 
t ween  them;  above  this  there  bad  been  a  tottvl  defect  of  the  anterior  bladder 
wall,  covered  in  by  inverted  flaps  of  skin  taken  from  the  sides^  and  so  adapted 
as  to  leave  only  a  small  orifice  open  just  almve  the  fibrous  band,  through  wliich 
all  the  urine  escaped.  By  a  rectal  examination  I  found  an  infantile  uterus  and 
8mall  ovaries,  and  on  making  a  cystoscopic  examination  through  the  orifice  left 
between  the  flaps  two  little  oval  openings  representing  a  double  hymen  were 
discovered  on  the  posterior  wall  of  the  bladder;  a  sound  passed  tti rough  them 
led  up  to  the  cervix  uteri. 
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An  exfitrophied  bladder  may  become  carcinomatoua,  as  sbown  in  Fig,  204. 

T  reat  m  en  t  ."Su(Tt?68  in  the  treatment  of  exstrophy  will  vary  aceordin 
to  the  extent  and  position  of  the  defect    Where  the  opening  is  liigh  up  md 
not  accompanied  by  any  defect  in  the  genitak  and  lower  part  of  the  urinary  ap- 


Fi«.  a04. — ExCTBOfiir  <:^r  the  Blap£ieii  cojrvsBTiED  urro  a  Cakcimomatuua  Ma^h, 

Cnihijters  nmrk  tho  UTctornl  orifloo.^.  The  In  hi  a  major»  are  widely  Bcpnnited  arjd  covtmi  w  ith  ?(|»art^9 
ha^r»;  b«tw€en  the  lahlu  and  l>t;low  the  blfMUltir  lie  thv  M-jnirwtt'il  littlvtai  of  tli^  clittjri*,  vi  itii  the  tliviilcd 
nympKfQ  to  nghl  and  left  The  vugmiLl  ciriticu  in  nuirked  by  u  trudsvanui  alii  but  ween  the  hmLreH  n(  ihe  oU- 
toHsi.   */j  nat.  aizc. 

paratns,  a  cure  may  be  cffecte<l  by  a  careful  funuel-shaped  denudation  around 
tlie  opening  and  side-to-side  approximation  with  eilk  or  dlk worm-gut  sutures. 
If  the  m'ethra  is  normal  and  there  is  no  obstruction  to  the  escape  of  uriiio  by 
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this  avenue,  tbis  Bimple  plastic  operation,  analogous  to  that  done  for  vesieo- 
vjiginal  fistiilu,  ouglit  always  to  eucceed*  Wliere  the  defect  is  extengive  and  a 
urethra  is  absent  a  coutplete  eure  is  unattainable.  The  best  that  can  he  rhme  m 
to  cover  and  protect  the  mw  mucous  surfacee  with  flaps  from  the  neigh fKir- 
ing  skin,  reducing  at  tlie  same  time  the  size  of  the  orifice  through  which  the 
urine  discharges.  The  operator  would  better  avoid  turning  the  skin  surface  iu, 
on  account  of  the  urtjiarj  im-nistation^  which  are  likely  tn  fr»rni  ou  the  hail's 
and  keep  np  a  constant  irritation.  Where  a  urethra  is  wanting,  no  satisfactory 
aubstitute  for  its  function  can  fie  formed. 

Fur  closing  in  the  defect  in  the  abdominal  wall  the  following  plans  have  been 
suec*egsfully  triml: 

First,  by  taking  three  skin  flaps  from  the  sides  of  the  o]K-ning,  one  aljove, 
and  one  fruin  eacli  side,  leiiving  them  attache*!  by  a  broad  pedicle;  the  flaps 
must  be  large  enough  to  allow  for  a  decided  subsequent  contraction.  They 
are  brought  across  the  orifice  and  sewed  together  accurately,  closing  the  defect. 

Billrotirs  plan  of  treating  exstrophy  is  to  locisen  up  two  broad  lateral  flai>8 
left  atttiched  both  above  and  l>elow.  These  flajm  are  dissected  loose  by  cut- 
ting down  to  the  fibrous  aponeurosis  overlying  the  recti,  so  as  to  be  sure  to 
liave  enough  tliickness  of  tissue  to  preserve  their  vitality ;  then,  in  about  two 
week&,  when  the  under  surface  is  freely  granulating,  they  are  drawn  together 
and  united  in  the  median  line  over  the  bladder.  If  the  flaps  are  made  liroa*! 
enough,  it  is^  as  a  rule,  not  necessary  to  close  tlie  openings  left  at  the  side,  for  in 
Ave  or  six  weeks  they  will  t^lose  of  thenii^elves.  No  attempt  is  made  to  close 
the  fistula  left  above  at  the  navel  until  after  the  artificial  urethra  hiis  been  maile ; 
then  the  umbilical  fistula  is  close<l  by  denudation  and  suture. 

Displace  ni  e  n  t  s  and  Alterations  in  Form  and  C  a  p  a  c  i  t  y 
of  the  Bladder.^ — The  bladder  in  women  is  liable  to  a  remarkable  scries 
of  peculiar  displacements  and  alterations  of  fonii  in  its  effort  to  cArry  out  the 
function  of  a  urinary  reservoir  in  spite  of  a  variety  of  hindrances. 

In  deterrnining  tlio  existence  and  extent  of  such  abnonnalities,  the  normal 
conditions  must  l>e  borne  in  mind  as  the  sole  stantlard  of  conijmrison,  and  it 
nnist  not  be  forgotten  that  while  the  male  Ijladder  is  more  or  less  spherical  and 
has  its  greatest  diameter  in  the  antero-|>i>sterior  <lirectiou,  the  greatest  diameter 
in  the  female  blatlder  in  moderate  distention  is  transverse,  owing  to  the  in* 
creased  resistance  to  its  expansion  liaekward  furnished  by  the  uterus  and  broad 
ligaments. 

Tlie  uterus  lying  in  nomial  anteiwsition  forms  an  indentation  in  the  median 
line  of  tbc  distended  bladder,  which  can  l>e  touched  and  recogruxed  by  a  sound 
intnj<]uced  through  the  urethra.  The  pbystologicul  iieculiarity  in  the  form  of 
tlie  female  bladder  disappears  after  the  removal  of  the  uterus,  and  the  male 
ty[ie  is  assumed  with  its  grejitest  expansion  from  tefore  backward. 

In  marked  distention  the  female  bhidder  rises  into  the  alniomeu  and  has  its 
greatest  diameter  vertically,  when  the  vault  of  the  bladder  may  even  reach  the 
umbilicns  and  the  distended  organ  appear  like  a  large  monocystic  tumor  spring- 
ing from  the  pelvis.    A  case  of  this  kind  was  bmught  several  hundred  miles  to 
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see  me,  expecting  an  operation  for  an  abdominal  tumor.  The  tumor  collapsed 
as  soon  as  a  eatlieter  was  introduced,  and  a  large  basin  of  ammoniacal  urine  was 
withdrawn. 

In  another  case,  by  palpation,  percussion,  and  bimanual  examination,  a  mono- 
cystic  pelvic  tumor,  rising  well  up  into  the  abdomen,  had  been  demonstrated, 
and  the  patient  was  brought  under  anesthesia  for  operation.  Upon  passing  a 
catheter,  a  large  amount  of  limpid  urine  was  discharged  and  the  tumor  immedi- 
ately collapsed. 

The  distention  of  the  bladder  may  also  take  place  markedly  to  the  right  or 
to  the  left  side,  giving  it  a  gibbous  form  and  making  it  more  liable  to  be 
mistaken  for  a  fluctuating  tumor  connected  with  the  broad  ligament.  This  ob- 
liquity of  form  can  be  easily  demonstrated  by  passing  a  sound,  which  goes  in  10 
or  11  centimeters  outward  and  backward  on  one  side  and  but  6  or  7  centi- 
meters on  the  other.  These  lateral  obliquities  are  produced  by  any  obstacle 
to  expansion,  such  as  an  inflammatory  mass  or  a  tumor  fixing  one  broad 
ligament. 

An  upward  displacement  of  the  bladder  not  associated  with  distention  is 
noted  in  numerous  cases  in  which  a  large  uterus  fills  the  pelvis  and  the  lower 
abdomen.  The  most  frequent  cause  of  this  form  of  displacement  is  a  fibroid 
uterus  in  wliich  both  the  cervical  and  fundal  ends  are  involved  ;  the  top  of  the 
bladder  may  even  come  to  lie  on  a  level  with  the  umbilicus  flattened  out  on  the 
anterior  face  of  the  tumor  mass.  The  simple  choking  of  the  pelvis  by  a  mass 
is  sufficient  to  force  the  distending  bladder  up  into  the  abdomen.  Among  a 
large  number  of  such  cases  of  upward  distention  I  have  seen  but  one  where 
there  was  a  great  hypertrophy  of  the  bladder  walls.  In  cases  of  upward  dis- 
placement a  moderate  amount  of  fluid  in  the  bladder  is  often  visible  to  the  eye, 
fonning  a  cushiony  prominence  on  the  tumor  above  the  symphysis,  fluctuating 
on  palpation. 

Downward  displacement  of  the  bladder  is  found  in  cases  with  a  weak  pelvic 
floor,  with  relaxed  outlet,  or  where  the  intra-abdominal  pressure  is  excessive. 
This  displacement  is  also  found  in  extreme  prolapse  of  the  rectum,  drawing 
the  posterior  vaginal  wall  well  into  the  sac,  and  dragging  the  uterus  and  the 
anterior  vaginal  wall  down  with  it.  Where  there  is  a  gaping  vaginal  outlet, 
the  base  of  the  bladder  pouts  into  it  as  a  soft,  round,  ovoid  prominence,  yield- 
ing to  touch,  and  easily  displaced  by  pressure ;  the  swelling  diminislies  when 
the  l)ladder  is  emptied  and  returns  again  as  soon  as  it  is  distended  with  urine, 
or  when  the  patient  stands  on  her  feet  and  the  intra-abdominal  pressure  is 
exerted.    This  form  of  displacement  is  appropriately  called  "  a  cystocele." 

Pari  passu  with  the  displacement  of  a  prolapsed  uterus,  that  part  of  the 
bladder  which  is  attached  to  the  anterior  vaginal  wall  and  the  lower  part  of  the 
uterus  is  likewise  displaced,  escaping  with  the  vagina  and  the  uterus  outside  of 
tlie  pelvis  (see  Chapter  XV).  A  part  of  the  bladder  remains  within  the  abdo- 
men and  a  part  in  the  prolapsed  sac ;  in  this  way  the  organ  assumes  the  form 
of  an  hourglass.  The  entire  bladder  is  rarely  found  within  the  prolapsed  sac, 
and  even  then  any  marked  degree  of  distention  must  take  place  into  the  pelvis. 
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In  rare  cases  the  bladder  becomes  completely  detached  from  the  vaginal  wall 
and  uterus  in  prolapsus  and  remains  entirely  inside  the  pelvis. 

I  reported  a  case  of  this  kind  {Johm  llopk.  Hasp.  Rep,  (m  Gynecology^  vol. 
ii,  1892,  p.  311)  where  a  large  prolapsed  sac  lay  between  the  tliighs,  and  in  front 
of  and  behind  the  uterus  were  masses  of  intestmes( anterior  and  posterior 
enterocele),  while  the  bladder,  completely  detached  from  its  vaginal  and 
uterine  detachments,  lay  within  the  pelvis. 

Eversion  of  the  bladder  through  a  dilated  urethra  is  the  most 
unusual  form  of  displacement.  In  eversion  both  mucous  and  muscular  layers 
are  involved,  and  the  tumor  appears  between  the  labia  as  an  ovoid  red  mass 
covered  with  furrows.  A  careful  examination  of  the  under  surface  may  show 
the  presence  of  the  ureteral  orifices.  The  causes  of  the  eversion  are  an  in- 
creased intra-abdominal  pressure,  associated  shnultaneously  with  a  relaxation  of 
the  bladder  wall  and  dilatation  of  the  internal  urethral  orifice.  That  part  of 
the  bladder  which  lies  opposite  to  the  internal  urethral  orifice,  the  posterior 
pole,  is  first  engaged,  and,  under  the  influence  of  straining  efforts,  forced  down 
through  the  urethra,  dragging  more  and  more  of  the  viscus  with  it  until  the 
whole  organ  is  turned  inside  out.  Eversion  is  observed  oftener  in  young  chil- 
dren and  in  the  aged. 

The  bladder  may  also  be  displaced  by  being  drawn  into  the  inguinal 
and  femoral  canals,  and  even  through  the  foramen  ovale  with  hemise. 

Diagnosis . — The  diagnosis  of  the  f onu  of  displacement  of  the  bladder  in 
any  given  case  is  not  difficult.  After  distention  with  fluid  a  bimanual  paljm- 
tion  will  outline  the  different  parts,  and  by  means  of  a  graduated  sound  intro- 
duced y><?/'  xirethram^  mciisurements  made  in  various  directions  will  determine 
the  exact  form. 

The  diagnosis  of  an  eversion  of  the  vesical  nmcosa  must  be  made  under 
anesthesia  by  carefully  examining  the  tumor  protruding  from  the  dilated 
urethra,  and  if  a  soimd  is  passed  through  the  urethral  canal,  the  bladder  cavity 
is  found  to  be  absent  and  the  pedicle  of  the  tumor  at  the  internal  urethral 
orifice.  On  pushing  back  this  mass,  the  bladder  cavity  is  restored,  and,  if  the 
urethra  is  sufficiently  dilated,  l)y  introducing  a  finger,  the  absence  of  any  tumor 
is  demonstrated. 

Treatment. — The  treatment  of  the  various  displacements  of  the  bladder 
often  resolves  itself  into  the  treatment  of  the  associated  conditions  which  have 
caused  the  displacement.  By  removing  ovarian  tumors  choking  the  ]>elvis,  and 
inflammatory  masses  lateral  to  the  uterus,  the  free  distention  of  the  bladder 
within  the  pelvis  once  more  becomes  possible.  By  removing  a  fibroid  uterus 
the  bladder  is  let  down  to  its  normal  pelvic  position. 

Other  displacements  are  treated  by  repairing  the  relaxed  vaginal  outlet  so 
as  to  lift  up  the  pelvic  floor  and  give  an  adequate  support  to  the  anterior 
vaginal  wall ;  I  rarely  find  it  necessary,  as  was  the  custom  ten  years  ago,  to 
operate  upon  the  cystocele  itself.  In  prolapse  of  the  uterus  the  bladder  is 
restored  to  its  normal  position  by  the  operations  upon  the  uterus  and  the  j>elvic 
floor,  retaining  the  uterus  in  its  normal  position. 
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In  treating  eversion  we  must,  in  the  first  place,  put  the  bladder  back  into  its 
normal  place  by  elevating  the  pelvis  in  the  knee-breast  posture ;  with  gentle 
compression  and  manipulation  the  tumor  may  now  be  forced  back  into  the  j)el- 
vis.  The  patient  should  then  be  kept  in  bed,  with  the  foot  of  the  bed  ele- 
vated, to  reduce  the  pressure  on  the  pelvic  viscera.  If  the  displacement  per- 
sists in  returning,  a  plastic  operation  may  be  performed,  narrowing  the 
urethra  by  placing  a  catheter  in  its  canal  as  a  guide  for  the  size  of  a  new  ure- 
thra to  be  formed,  and  then  excising  a  wedge-shaped  piece  with  its  base  on 
the  vaginal  surface  extending  through  to  the  urethral  mucosa.  The  denuded 
surfaces  are  then  brought  together  by  interrupted  sutures  passed  from  side 
to  side. 

Foreign  Bodies  in  the  Bladder.  ~  A  variety  of  foreign  bodies  are  found  in  the 
bladder.  They  either  form  in  the  bladder  itself,  as  in  the  case  of  vesical  calculi, 
or  they  may  reach  the  bladder  from  the  exterior,  either  by  perforating  its  walls, 
or  by  descending  a  ureter  into  the  bladder,  or  by  being  introduced  through  the 
urethra. 

The  commonest  foreign  bodies  are  calculi,  formed  of  incrustations  of  phos- 
phates and  urates.  Small  oxalic  acid  and  uric  acid  calculi  may  descend  from  the 
kidney  and  lodge  in  the  bladder,  and  grow  there  to  a  large  size  by  the  accretion 
of  phospliates  and  urates. 

Foreign  bodies  may  also  enter  the  bladder  from  the  side  of  the  peritoneum^ 
the  tubes,  or  the  ovaries,  as  well  as  from  the  vagina.  In  this  way  echinococci 
have  ruptured  into  its  cavity ;  silk  ligatures  about  the  pedicle  of  an  ovarian 
tumor  have  ulcerated  through  its  walls ;  dermoid  cysts  have  opened  and  dis- 
charged quantities  of  hair  by  the  bladder ;  and  the  bones  of  an  extra-uterine 
fetus  have  also  found  an  exit  in  the  same  way.  The  commonest  foreign  l)ody 
which  makes  its  way  into  the  bladder  from  the  vagina  is  a  pessary,  usually  of 
large  size,  which  has  ulcerated  through  the  vesico- vaginal  septum. 

By  the  urethra  a  large  variety  of  foreign  bodies  have  been  introduced  ;  these 
are  usually  several  inches  long,  and  of  a  caliber  somewhat  smaller  than  the 
urethra.  The  commonest  object  is  a  bit  of  a  catheter  broken  off  or  an  entire 
catheter  which  has  slipped  out  of  the  fingers  and  so  entered.  Other  articles 
which  have  been  found  have  been  introduced  by  the  patient  herself,  such  as 
hairpins,  toothpicks,  crochet  needles,  etc. 

The  symptoms  produced  are  at  first  those  of  irritation  of  the  bladder,  fol- 
lowed later  by  inflammation. 

The  patient  complains  of  a  suprapubic  pain  and  a  frequent  desire  to  urinate; 
the  urine  becomes  cloudy,  and  pus  soon  appears.  In  a  few  weeks  the  foreign 
body  becomes  incrusted  with  urine  salts,  and  the  symptoms  of  cystitis  become 
more  urgent  and  the  distress  increases. 

A  small  foreign  body,  such  as  a  renal  calculus,  may  only  lodge  temporarily, 
and  with  its  spontaneous  escape  by  the  urethra  the  symptoms  cease. 

Bodies  of  an  elongate  form  will,  if  large  enough  to  put  the  bladder  walls  on 
the  stretch,  ulcerate  through  either  into  the  vagina  or  into  the  peritoneum,  in 
the  latter  case  producing  a  rapidly  fatal  peritonitis. 
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Bi  Agues  IB. — The  preBence  of  a  foreign  Ijodj  in  the  bladder  may  be  de- 
termined either  by  tcmch  or  liy  iiiBpcetiotu  If  the  Iwdy  is  long,  or  is  of  large 
mze^  it  may  often  be  easily  felt  biiiiHnnally  l>y  imlimting  the  emptied  bladder 
between  two  lingers  in  the  vagina  ami  the  hand  pre^wing  down  over  the  Byni- 
physic.  Upon  passing  a  sound  into  the  bladder  the  presence  of  the  foreign  body 
may  ak^  be  denioiiBtrated  by  the  sense  of  contat*t  with  a  hai-d  body,  m  well  as 
by  the  audible  eliek  produced  upon  striking  it. 

The  simplest  and  surest  way  to  make  a  diagnosis  is  by  inspeetioo.  The  pa- 
tient is  put  in  the  knee-breast  j>osition  atid  the  vesical  spucnhim  introdticed,  anil 
the  bladder,  distemlefi  with  air,  is  then  easily  examined  in  all  its  parts  as  already 
described*  If  tliere  is  any  foreign  body  present  wluch  is  not  wedged  in  between 
the  bladder  walls  it  will  drop  into  the  must  dependent  part,  where  it  is  most 
msylly  eieen.  By  means  of  inspection  the  diagnosis  of  the  absence  or  presence 
of  a  foreign  body  can  be  made  with  certainty  ;  by  this  means  also  its  form  and 
position  are  noted,  together  with  any  alterations  produced  in  the  bladder  walls 
by  its  presence. 

Treatment . — The  treatment  in  every  case  is  directed  to  the  speedy  i^- 
moval  of  the  foreign  Imly.  There  are  tliree  ways  of  doing  tliis :  (1)  Through  the 
intact  urethra,  (2)  through  an  incision  in  the  blathler  walls  made  through  the 
%^agina,  and  (3)  through  a  suprapubic  incision. 

1*  A  small  foreign  body  not  more  than  10  or  15  millimeters  in  diameter 
and  a  long  narrow*  l>odyj  such  as  a  needle  or  a  glass  catheter,  may  lie  removed 
through  the  vesical  Biieculum.  The  bladder  being  empty,  the  speculum  is  in* 
troduced  in  the  knee-breast  positic^n,  and  the  obj^^t  exiwsed.  If  it  is  a  small 
round  objet*t  it  may  be  picked  np  l>y  the  monse4oothed  forceps  and  simply 
lifted  out  through  the  speculum,  or  it  may  he  cauglit  in  a  scoop  and  held  against 
tire  end  of  the  speculum,  and  withdrawn  together  with  the  specaluuL 

A  long  body  like  a  glass  catheter  may  be  reujoved  ljy  introilucing  a 
itniight  instrument,  such  as  a  eejircher,  into  its  oj^mn  end,  and  then  manipulating 
the  end  of  the  speculum  until  the  catheter  slips  into  it;  then  by  pushing  the 
sjieculum  well  down  on  the  catheter  engaged  in  this  way,  its  end  can  l)e  easily 
caught  and  \ntlidrawn. 

The  older  writers  were  wont  to  try  to  deliver  a  calculus  tlirougli  the  urethra 
by  catching  it  between  the  fingers  of  one  hand  in  the  vagina,  or  in  a  virgin  in 
the  rectum^  md  the  other  hand  pressing  down  above  the  symphysis,  and  so 
forcing  it  into  tlie  urethra  and  on  out. 

I  succeeded  in  July,  1895,  in  removing  a  glass  catheter  in  this  way.  The 
patient  was  a  young  woman,  a^^out  twenty-three  years  old,  with  a  spherical  myo- 
matous uterus  filling  the  pelvis  and  reaching  up  to  the  umbilicus.  She  had 
been  suffering  fr4im  retention  of  urine,  and  as  her  physician  introduced  a  glass 
catheter  13  centimeters  (5  inches)  long  into  the  o^^erdistended  bladder,  it  slipped 
out  of  his  finget*s  and  wns  lost  hi  the  bladder.  When  I  examined  her  I  found 
tlie  myoma  and  a  long  rigid  body  in  front  of  itj  with  its  blunt  end  projecting 
into  the  anterior  vaginal  wall  to  the  right  and  its  iip]>er  rounded  end  pressing 
upward  directly  under  the  anterior  abdouiinal  waJl^  4  centimeters  below  the  um- 
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bilicus.  The  hymen  was  relaxed,  so  that  by  earefiil  manipulation  with  two 
fingers  in  the  vagina  I  was  able  to  push  up  the  lower  end  of  the  catheter  while 
pushing  the  upper  end  to  the  right ;  by  doing  this  I  brought  the  end  into  the 
urethra,  when  it  descended  at  once,  and  escaped  with  a  quantity  of  bloody  urine. 
The  patient  suffered  no  further  inconvenience  from  its  twenty-four  hours'  stay 
in  her  bladder. 

Bodies  from  10  to  20  millimeters  in  diameter  may  be  removed  through  the 
urethra  after  dilating  it.  Simon  has  shown  that  even  after  a  dilatation  of  20 
centimeters  incontinence  does  not  occur  if  it  is  carefully  done.  Two  postero- 
lateral incisions,  2  or  3  millimeters  deep,  must  be  made  into  the  external  urethral 
orifice  to  avoid  tearing  it  when  the  dilatation  is  carried  up  to  20  millimeters  or 
near  it;  the  rest  of  the  urethra,  wliich  is  more  elastic,  is  then  enlarged  by  a 
series  of  successive  dilators  up  to  the  required  size,  and  the  foreign  object  is 
either  removed  through  one  of  the  larger  specula  or  grasped  by  a  pair  of  small 
stone  forceps  introduced  through  the  urethra  and  so  withdrawn.  The  lateral 
incisions  in  the  urethral  orifice  are  then  closed  with  fine  catgut  sutures. 

Calculi,  like  other  foreign  bodies,  may  be  removed  either  (1)  by  the  urethra, 
(2)  by  vaginal  incision,  (3)  by  suprapubic  incision,  or  (4)  by  crushing  with  the 
lithotrite. 

Stones  from  2  to  3  centimeters  in  diameter  should  be  crushed  by  means  of 
an  instrument  introduced  through  the  urethra.  If  the  bladder  is  first  moder- 
ately distended  with  water  and  a  lithotrite  inserted,  the  stone  is  readily  caught 
in  the  open  beak  of  the  instrument  and  broken  up,  and  the  pieces  afterward  re- 
moved through  a  speculum  from  the  bladder  distended  with  air. 

Dr.  H.  J.  Bigelow's  apparatus  for  litholapaxy,  which  has  served  so  well  in 
men  to  reduce  the  number  of  cutting  operations,  by  both  crushing  and  washing 
out  the  bits  of  stone,  is  also  available  and  even  easier  of  application  in  women, 
although  it  has  never  been  widely  used  on  account  of  the  great  simplicity  of  the 
older  operation  through  the  short  urethra. 

Dr.  E.  T.  Caswell,  of  Providence,  R.  I.,  reported  a  case  {Med.  Xewi<^ 
Aug.  26,  1882)  in  which  he  crushed  a  phosphatic  stone  weighing,  when  dried, 
100  grains.  lie  used  a  modified  Thompson's  fenestrated  lithotrite,  and  washed 
the  fragments  out  through  a  straight  tube  (28  French). 

Dr.  D.  F.  Keegan  {Lancet^  Jan.  9,  1897)  in  an  instructive  article  on 
Litholapaxy  in  Girh  and  Women,  reports  eighteen  cases  of  calculi  occurring 
in  women,  where  he  used  the  lithotrite  with  success.  The  calculi  were  of  dif- 
ferent varieties — namely,  phosphatic,  oxalate  of  lime,  and  uric  acid  ;  the  smallest 
weighed  72  grains  and  the  largest  702  grains.  The  average  length  of  stay  in 
the  hospital  was  only  5*3  days. 

Although  nature  and  art  have  succeeded  in  removing  stones  of  large  size  by 
the  urethra  without  any  diminution  of  their  volume,  this  is  a  hazardous  pro- 
cedure, and  ought  not  to  be  imitated,  on  account  of  the  imminent  risk  of  a 
permanent  incontinence  following. 

An  extreme  case  of  this  sort  is  reported  by  Dr.  Alex.  Dunlap,  of  Springfield, 
Ohio  {Ainer,  Jour,  of  OhsL,  vol.  xiv,  p.  853) ;  upon  examining  the  patient,  who 
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was  twenty-eiglit  years  old,  lie  found  a  large  stone  2  by  2|  hy  inclies  in  diam- 
eter in  tlie  bladder;  elie  would  not  alltjw  any  cutting  operation  to  be  done,  m 
he  caught  the  stone  with  a  pair  of  forceps  introduceti  through  the  urethra^ 
and  delivered  it  slowly  hy  traction.  The  external  meatus  was  tlie  moat  re- 
liistant  p(>rtion,  but  he  i*uceeeded  in  working  it  tli rough  in  about  three  quartens 
of  an  hour,  by  pressing  back  the  tissues  over  the  stone  much  as  an  obstetrician 
may  try  to  help  the  perineum  baek  over  the  advancing  bead  of  the  child.  Tlie 
^one  was  rough  on  one  eide  and  tore  the  mucous  membrane  of  the  canal 
considerably;  this  produced  a  sharp  venous  hemorrliage  of  sboj-t  duration.  In 
spite  of  this  enormous  dilatation,  she  suffered  no  serious  iuconveniencej  altbougli 
unable  to  hold  her  water  as  long  as  before. 

±  The  vaginal  incision  i^  to  be  preferred  for  stones  which  are  so  large  that 
they  can  not  safely  l>e  removed  tbrougli  the  urethra,  and  is  adapted  to  all  but 
the  largest  calculi. 

The  operation  may  \mt  be  conducted  with  the  patient  1  ying  in  the  left  send- 
proue  position^  with  the  pOBtenor  vaginal  wall  well  retracted,  so  as  to  expose 
clearly  the  entire  extent  of  the  anterior  wall  from  cervix  to  urethra.  A  blunt 
instrument  like  a  male  sound  is  now  iritroduced  tbrougli  the  urethra  into  the 
blaflder,  anil  the  vaginal  wall  m  pushed  forward  in  the  median  line  and  cut 
through,  opening  the  bladder ;  the  incision  is  now  extended  by  drawnug  apart 
the  edges  of  the  wound  and  cutting  baek  toward  the  cervix  and  forward  to  wan! 
the  neck  of  the  bladder  until  it  is  large  enough  to  ]>ermit  the  introiluction  of 
the  btailes  of  a  pair  of  etoue  forceps,  wliich  are  used  to  grasp  the  stone  by 
its  smallest  diameter  and  draw  it  out  through  the  wound  endwise^  without  lacer- 
ation  of  the  tissues. 

The  incision  unist  then  be  accurately  closed  with  interrupted  sutures  either 
of  fine  silk  or  silkworm  gut.  If  the  bladder  is  then  drained  for  five  or  six  days 
the  clean-cut  vaginal  wound  ought  to  Ileal  f>romptly,  leaving  no  fistula  behind. 
It  is  l>est  to  close  the  wound  at  once  in  this  way,  although  even  large  wounds 
may  heal  spontaneously.  Such  a  case  is  the  one  of  Dr.  F.  R.  Eccles,  of  I^n- 
don,  Ontario,  ligured  in  the  text.  The  patient  introduced  a  hairpin  into  the 
urethra  and  it  esc^jjed  into  the  bladder.  She  married  soon  after,  and  at  her 
confinement  a  large  foreign  body  was  felt  in  the  way  of  the  head  as  it  descended  ; 
it  was  pushed  up,  however,  and  the  lahc»r  prficeeded  normally.  Dn  Eccles  was 
lulled  in  later  and  removed  the  hairpin,  incrusted  with  large,  fused  twin  calculi 
thnuigh  an  incision  in  the  anterior  vaginal  wall  No  euturss  were  used  to  close 
the  wound,  which  liealefl  sjx>ntaneQUsly  within  five  weeks. 

The  suprapubic  operation  for  the  removal  of  calculi  (mcfw  uliu)  is  litest 
a<laptetl  to  those  of  the  largest  size,  filling  the  bladder.  It  is  especially  suitable 
for  children,  vdtere  the  vaginal  route  is  not  available. 

After  distending  the  bladder  with  water,  a  vertical  incision  <>  to  8  centi- 
meters long  is  made  in  the  middle  line  just  above  the  symphysis^  separatuig  the 
recti  and  the  pyramidales  muscles,  and  pushing  aside  the  fat  underlying  tlieni, 
bnt  taking  care  not  to  cut  the  peritoneum.  In  this  way  the  bladder  is  exposed 
and  its  wall  cut  through  vertically  and  the  stone  extracted.    The  incision  in  the 
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blft<Jder  wal!  is  now  closed  with  fine  interrupted  catgut  sutures  placed  close 
together  ami  cmbmcing  the  entire  thieknet^B  of  the  wall  do\^Ti  to  Imt  not  in- 

hi  ttiu  abdoioinal  wall  is  then  closed  with 
buried  silver  wire  for  the  miiscles  and 
faeeia  and  catgut  for  the  i^kin.  Tlieii,  if 
the  liladder  is  kej^t  well  dniinefi  for  a 
week,  the  woutid  in  its  vault  will  heal  hj 
tir^t  intention. 

The  Btoiie  which  is  fthowTi  in  the  figure 
%va6  removed  from  a  little  girl  only  eight 
ymra  old  by  Dr.  F.  R.  Eceles  by  tlie  su* 
pnipubic  oiTcmtion  ;  the  wound,  which  was 
not  eloped  completely  on  account  of  the 
nidiealthj  condition  of  the  vesical  muco^, 
liealed  spoiitanefuidy  in  four  weeks, 

Yeaical  Fistulffi.— ^''el^ical  fistula  are  ab- 
ininn  al  channels  of  communicAtion  between 
the  bladder  and  contiguouB  or  adjacent  ur- 
gims;  they  are  found,  for  exauiple,  (1)  be- 
tween the  !>ladder  and  the  vagina^  (2)  lie- 
tween  the  Idmlder  and  the  uterus,  and  i^} 
V*etween  t!ie  bladder  and  Bome  portion  of 
tlie  intestinal  tract. 

History.— It  is  a  remarkable  fact 
that  no  clear  references  to  the^e  common 
and  distressing  disorders  are  found  in  the 
earliest  writera  preceding  the  Cliristian 
era,  and  for  nearly  sixteen  hundred  vears 
afterward.  Toward  the  end  of  the  six- 
teenth century  and  e^irly  in  the  seven- 
teenth several  clear  descriptions  appear  almost  simultaneously  in  the  ^ti tings  of 
Luiz  de  Mereado,  a  Spanish  pliysician  (152(>-lf>00).  Felix  Plater  (Basel,  158fU 
1614),  and  Severin  Pineau  (bom  in  C..hatlres  in  tlie  middle  of  the  sixteenth 
century). 

Plater  {see  L  Spach,  Gt/mpe,  et^..  Argent,,  1597)  gives  two  clear  dest*riptions 
of  fifitulte  following  flifficiilt  cliildbirtlis ;  the  second  case  is  appropriately  entitletl 
imkw  t^^rvivi^  alia  mptura  in  pa /in,  ^*  As  a  sec[nence  of  a  difficult  fir^t 
labor,  a  young  country  girl  iiad  the  opening  of  tlie  bladder  rent  to  sucli  a  degree 
that  tltere  was  a  long  gaping  furrow  in  iU  place,  and  the  open  bladder  could 
he  seen.  I  have  twice  inspected  it  myself,  and  discovered  that  it  was  so  by 
using  a  pnjbe.  On  account  of  this  injury  there  is  a  constant  involuntary  dis- 
charge of  urine,  and  the  surrounding  parts  become  excoriated  and  inflamed/' 

IL  van  Rooiihuysen  (1603)  first  proposed  the  closure  of  such  a  fistula  by 
suture, 

J.  Fatio  {Wehd-multer^  Basel,  1752,  p,  284)  gives  an  ailmirable  deiscription 
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of  the  way  in  which  he  carried  this  pruposal  out  in  W7^>  and  by  placing 
hh  patients  in  the  lithotoinj  ptisition  and  expotsiiig  the  tii^tnk  with  a  epeculnm  ; 
he  then  freshened  its  margiiiti  with  a  deUcate  pair  of  scissors,  ami  l>rought  the 
edges  together  by  passiug  a  aliarpeued  tjuill  thnnigh  tlieni  and  \\'in<liTig  a 
thread  over  the  ends  of  the  <iuUl  to  keep  it  from  coming  ont.  Both  cases 
recovered^ 

A.  J.  Joliert  de  Latnballe  {Cmnpte^  rend,  tk  VAcmi.  des  *c/„  1850,  and 
Trttiii  tU&  JiMid^^^  Paria,  1852)  was  the  first  operator  who  syi^tematicallj  took 
Itold  of  this  f*erplexing  qnestion  and  ti*eated  a  large  number  of  cases,  mauy  of 
theiu  success  fully.  His  j)lan  of  treatment  for  the  simpler  Ciuses  was  to  bring 
the  cervix  of  the  uterus  down  by  traction  with  forceps  so  as  to  expose  the 
fl^tnla,  followed  hy  a  broad  denudation  of  the  edges  of  tlie  ristula  and  their 
exact  approximati<ni  l^y  interrupted  sutures.  When  the  fistula  was  a  large  one, 
and  the  approximation  difficult  on  account  of  the  tension,  he  made  incisions  in 
the  lateral  vaginal  walls  ]>arallel  to  the  edges  of  the  fistnla,  so  as  to  permit  tlie 
tissues  to  be  drawn  together  {^'-ptr  yliHHemeut'^^y  An  incision  tlirough  tlie 
vaginal  vault  detaching  tlie  cervix  for  this  purpose  has  since  been  known  as  the 
iiictsion  of  Jo  belt, 

Ct.  Simon  {USer  die  Ileihing  der  BlaHeHHrheiden^fMeln^  Giessen,  1S54),  did 
away  with  these  lateml  incisicjus,  and  substituted  in  tlieir  place  a  method  with 
whicli  bis  name  is  still  connected^  the  use  of  a  double  set  of  sutures,  one  intro- 
duced at  a  distance  from  tlie  wound  for  the  relief  of  tension  (sutures  of  deten- 
tion), the  other  to  secure  accui-atc  approximation  (sutures  of  reunion)* 

J,  Marion  Sims  {(M  tfm  Treatment  of  Vemeo-va^inal  ^wtni4Z^  Aniet*,  Jnur. 
tff  Med.  SvL^  1852,  vol.  xxiii,  p.  59),  working  independently  in  America, 
accompli**hed  three  thing**:  (1)  He  devised  the  duck-l>iil  speculum  for  the  ex- 
posure of  the  fistula  ^ith  the  patient  lying  in  the 
left  setni- prone  position  ;  (!2)  he  clearly  descrited  the 
best  method  of  denuding  the  margins  in  a  funnel 
form  and  down  to  but  not  inclnding  the  vesical 
nincosji;  and  (3)  he  sutured  the  etiges  of  the  wound 
accurately  together  with  tlie  non  irritating  (antisep- 
tic f)  silver  wire,  and  by  this  means,  coupled  with 
his  great  skill  as  an  operator,  he  attained  a  degree  of 
guccess  in  the  treatment  of  these  cases  never  before 
rciwhed- 

A.  Emmet  (  Vemm-i*t(ff^iiwl  FiMnht^  etc.,  New 
York,  18*>8,  aTid  Priufdples  a  ml  Pracfjre  of  Gf/ne- 
ro/^tfjtj^  Phi  la.,  1870)  and  Nathan  Eoxeman  (77ie 
Gmdtml  PreparafAMy  Trmtm^nt  of  the  CmnpUni' 

fff/fifi  of  Urimmj  and  Frml  FiMtuhE  in  Women ^  Xew  York  */ou/\  Med^  8(.*iero:e»^ 
Oetdber  1,  18ST)  developed  the  method  of  treathig  large  and  complicated  fis- 
tuhe  by  gradual  prejiamtory  treatment,  incising  the  liands  of  scar  tissue,  and 
softening  them  by  pressure  so  as  tct  make  the  vaginal  walls  supple  enough  to  be 

S together. 
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In  spite  of  the  advances  made  by  these  great  surgeons,  a  large  number  of 
intractable  cases  remained. 

Colpocleisis,  or  a  surgical  closure  of  the  vagina  so  as  to  make  a  common  pouch 
out  of  the  vagina  and  the  bladder,  was  performed  in  such  cases  by  Simon  in 
1855,  and  has  been  practiced  more  or  less  ever  since.  The  great  advances  which 
have  been  made  recently  can  best  be  signalized  by  citing  the  eight  indications 
for  colpocleisis  accepted  by  Simon,  with  the  remark  that  not  one  of  them  holds 
good  to-day.    They  were : 

(a)  An  extensive  loss  of  tissue,  rendering  it  impossible  to  approximate  the 
margins  of  the  fistula. 

(b)  Inaccessible  fistula. 

(c)  Destruction  of  the  uterine  cervix,  bringing  the  peritoneum  dangerously 
near  the  seat  of  operation. 

(d)  Severe  hemorrhage  into  the  bladder  after  an  operation. 

(e)  Incarceration  of  the  cervix  uteri  in  the  bladder. 

(f)  Atresia  of  the  vagina  above  the  fistula. 

(g)  Atresia  of  the  urethra,  with  a  fistula  above  and  below  it. 

(h)  Uretero-vaginal  and  uretero-utero-vaginal  fistula. 

The  first  active  steps  taken  in  an  entirely  new  direction,  with  the  object  in 
view  of  relieving  these  cases  without  resorting  to  a  procedure  involving  so  much 

mutilation  as  does  colpoclei- 
sis, were  those  of  Rydygier 
{Berl.  klin.  Wochenschr,^ 
1887,  No.  31)  and  of  A.  Mar- 
tin, of  Berlin  {Zeit  f.  Gy^a. 
uiul  Geh.y  1891),  who  planned 
to  cover  in  the  defect  with 
large  flaps  dissected  up  from 
the  contiguous  vaginal  walls. 

L.  von  Dittel  {Abdcmu 
Blasenscheidentji^telii  Ojyer- 
ation^  Wien,  ined.  Woch,^ 
1893,  No.  25)  made  a  radical 
departure  from  all  precedent 
by  opening  the  abdomen  and 
detaching  the  bladder  from 
the  uterus,  and  so  exposing 
the  fistula,  which  was  then 
sewed  up;  the  sutures  only 
included  the  bladder  walls, 
vesico-uterine  peritoneum  was 


207.— Treatment  of  Vkbioo-iterine  Fistcla  by  a  Supra- 
pubic Incision,    (v.  Dittkl.) 

The  vesico-uterino  peritoneum  (P-P)  i»  divided,  the  fistula 
freed  from  the  uterus,  and  its  margins  united  by  suture. 


and  after  closing  the  opening  in  this  way,  the 
again  united  and  the  abdomen  closed. 

A.  Mackenrodt,  of  Berlin  {CentraZb.  /.  Gyn.^  1894,  No.  8),  adopted  a  some- 
what similar  plan,  but  one  making  a  definite  advance  on  the  preceding,  in  that 
he  operates  through  the  vagina  and  detaches  the  bladder  on  all  sides  from  the 
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fistula,  and  then  sews  the  bladder  up  independently  and  closes  the  opening  in 
the  vagina  by  (irawing  its  sides  together,  if  possible ;  if  he  can  not  do  this,  he 
uses  the  anterior  face  of  the  uterus  to  fill  out  the  defect.  With  the  exception  of 
this  last  step,  the  important  outlines  of  this  operation  were  already  defined  by 
Sanger  (  Volk.  Samm.  Uin.  Vort,  No.  301)  and  Walcher  {Centr.f.  Gyn,,  1894, 

W.  A.  Freund  {Eine  neue  Opev.  2,  nehliesmng  gewisser  Ilanijisieln  beim 
Weibe.^  Saram.  klin.  Vart,  N.  F.,  1895,  No.  118)  again  operated  in  a  radically 
different  direction  when  he 
used  the  body  of  the  in- 
verted uterus,  bringing  it 
into  the  vagina  through  the 
posterior  fornix,  to  close  a 
large  defect  in  the  vesico- 
vaginal septum. 

Dr.  E.  C.  Dudley,  of 
Chicago,  succeeded  in  clos- 
ing a  large  intractable  fistula 
by  making  a  semicircular 
denudation  inside  the  blad- 
der on  its  mucous  surface, 
extending  from  one  margin 
of  the  fistida  around  to  the 
other ;  he  then  sutured  this 
denuded  surface  to  the  an- 
terior part  of  the  fistula, 
and  so  obtained  a  closure. 

My  own   plan  {Johns 
Ilopk.  IIosp.  BvU.y  Feb.,  1896)  is  to  split  the  margin  of  the  large  fistula  pos- 
teriorly, separating  the  bladder  wall  from  the  vagina,  and  then  to  denude  its 
anterior  margin  on  the  vaginal  surface,  and  to  suture  the  movable  posterior 
bladder  wall  to  the  fixed  anterior  vaginal  wall. 

Causes . — Vesico-vaginal  fistulae  are  commonly  caused  by  the  traumatism 
of  a  difficult  labor,  resulting  from  the  impaction  of  the  child's  head  in  a  narrow 
pelvis.  In  consequence  of  the  prolonged  pressure,  the  vitality  of  the  vesico- 
vaginal septum  is  destroyed  at  the  point  at  which  it  is  compressed  between  the 
head  and  the  symphysis  pubis ;  in  a  few  days  a  slough  has  formed,  and  the  piece 
of  tissue  drops  out,  leaving  an  opening  between  the  bladder  and  the  vagina.  I 
have  repeatedly  made  pelvic  measurements  in  these  cases,  and  rarely  found  a 
fistula  following  parturition  which  was  not  in  a  contracted  pelvis.  (See  Dr.  G. 
W.  Dobbin,  The  Use  of  Pelvimetry  in  Gynecology,  Anier.  Jour,  ObsL,  August, 
1895,  p.  201.) 

The  impression  which  has  prevailed  in  the  profession  that  these  fistulas  are 
often  due  to  the  use  of  the  obstetric  forceps  is  erroneous,  for  they  are  undoubt- 
edly due  not  to  the  use  of  the  forceps,  but  to  too  long  a  delay  in  using  them. 


Fio 


208.— SrpRAPrBio  Oprration  for  Vksioo-l'Tkrink  Fistula. 

(V.  DlTTEL.) 

The  operation  completed,  the  bladder  and  the  peritoneum  Butured. 
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Tliis  point  was  insisted  upon  by  W.  T.  Schmidt  in  1828  (v.  Siebold's  Jour,  f. 
Geb.  iuhd  Framiiz.  und  Kinderkrankheiten^  Bd.  vii,  p.  339),  and  in  our  own 
day  by  T.  A.  Emmet,  of  New  York. 

Other  causes  are  foreign  bodies,  such  as  stem  pessaries,  working  their  way 
from  the  vagina  into  the  bladder,  or  vice  versa  168  and  170);  syphilis; 

a  cancer  extending  from  the  cervix  uteri  will  often  destroy  the  anterior 
vaginal  wall  and  so  create  a  listula ;  the  perforation  produced  by  a  pistol  ball 
(Emmet);  hematoma  of  the  septum  from  coitus,  followed  by  sloughing;  the 
wounds  of  a  vaginal  hysterectomy  are  also  to-day  a  frequent  source  of  vesico- 
vaginal fistula. 

The  course  of  a  fistula  uninterfered  w  i  t  h  is  toward  closure, 
either  by  primary  union  or  by  gmnulation,  cicatrization,  and  contraction  of  its 
edges.  In  this  way,  by  cicatrization,  a  small  fistula  will  usually  close  entirely  in 
a  few  weeks'  time,  and  large  ones  will  be  reduced  to  one  half  or  one  third  their 
original  size.  A  clean-cut  opening,  such  as  that  made  for  the  extraction  of 
a  stone,  may  possibly  close  of  itself  without  any  suture,  even  if  it  is  a  large 
one.  In  time  the  margins  of  a  large  fistula  grow  sharp  and  hard  with  cica- 
tricial tissue,  and  in  bad  cases  the  cicatrices  radiate  out  over  the  vaginal  walls 
or  pin  the  fistula  down  to  a  pubic  ramus.  The  posterior  walls  of  the  vagina 
may.  also  be  involved  so  as  to  close  the  vagina  so  tight  that  it  is  difficult  to  see 
the  fistula. 

Although  the  tendency  of  tlie  smaller  fistulae  is  always  toward  a  spontaneous 
cure,  in  some  instances  a  minute  opening  may  persist  for  many  years.  I  oper- 
ated, for  example,  upon  a  patient  who  had  had  a  fistula  for  twenty-three  years, 
and  the  opening  was  not  umch  larger  than  a  hair,  and  yet  large  enough  to  per- 
mit the  constant  escape  of  urine  into  the  vagina  with  all  its  disagreeable  conse- 
quences. 

Symptoms . — The  symptoms  produced  by  vesico-vaginal  fistulae  are  quite 
characteristic.  Soon  after  the  confinement  which  causes  it  there  may  be  bloody 
urine,  difficulty  in  urination  witli  symptoms  of  cystitis,  and  marked  febrile 
disturbances,  followed  in  a  week  or  more  l^y  the  escape  of  a  slough,  after 
which  the  urine,  instead  of  accumulating  in  the  bladder,  escapes  at  once 
through  the  opening  into  the  vagina,  and  so  out  over  the  vulva,  perineum, 
and  adjacent  parts,  which  are  constantly  kept  wet.  The  effect  of  this  upon 
the  skin  is  to  produce  a  painful  dermatitis  and  excoriations,  and  the  vulvar 
hairs  often  become  incrusted  with  the  urine  salts.  Areas  of  excoriation  are 
also  found  within  the  vagina,  often  coated  with  sabulous  material  and  incrusta- 
tions. The  parts  involved  may  l)e  so  exquisitely  tender  that  the  slightest  move- 
ment is  painful,  and  anything  like  a  thorough  examination  is  often  impossible 
without  anesthesia. 

If  the  fistula  is  a  small  one,  the  patient  may  in  certain  positions  retain  a  con- 
siderable amount  of  her  urine  and  void  it  naturally.  If  the  vaginal  outlet  is 
not  broken  down,  considerable  urine  may  accumulate  within  the  vagina  in  the 
recumbent  posture  to  escape  on  rising;  this  often  leads  the  patient  into  the 
erroneous  idea  that  she  holds  the  urine  in  the  bladder  while  lying  and  passes  it 
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naturally  afterwards ;  one  of  my  patients  was  able  to  hold  even  as  much  as  300 
cubic  centimeters  of  urine  in  this  way. 

The  effect  of  a  fistula  on  the  patient's  general  health  is  often  most  marked ; 
the  local  discomforts  compel  her  to  remain  pretty  constantly  in  one  place  and  in 
one  position,  preventing  her  from  getting  exercise  and  fresh  air ;  nutrition  fails, 
she  becomes  emaciated,  excessively  constipated,  depressed,  and  peevish,  and  has 
a  cachectic  appearance. 

In  spite  of  the  obstacles  rendering  conception  rare,  it  has  occurred.  In  one 
of  my  own  cases,  the  patient,  having  a  fistula  1-5  centimeter  in  diameter  just 
back  of  the  neck  of  the  bladder,  conceived,  and  passed  through  a  natural  labor 
and  a  normal  puerperum,  after  which  the  fistula  was  operated  upon  and  cured. 

In  a  case  in  the  hands  of  L.  Winckel  {Ilandh.  der  Fraxienkranh.^  vol.  iii,  p. 
441)  a  patient  with  a  fistula  became  pregnant  and  passed  through  her  confine- 
ment at  term,  after  which  the  fistula  actually  healed  spontaneously. 

Diagnosis. — In  making  a  diagnosis  of  a  vesical  fistula,  the  examiner 
must  investigate  all  the  associated  conditions  which  tend  to  complicate  the  case. 
In  doing  this  he  will  not  only  note  the  size,  the  form,  and  the  exact  site  of  the 
fistula,  but  will  also  carefully  inquire  into  the  condition  of  the  surrounding  vag- 
inal walls :  whether  soft  and  yielding  or  fixed  by  scar  tissue,  whether  the  an- 
terior lip  of  the  cervix  is  involved  in  the  fistula  (cervico-vesico-vaginal),  whether 
the  neck  of  the  bladder  is  included  (vesico-urethro-vaginal),  and  whether  the 
fistula  is  fixed  to  one  or  the  other  pubic  ramus.  It  is  most  important  also  to 
note  the  position  of  the  ureteral  orifices  in  their  relation  to  the  edges  of  the 
fistula.  Other  complications  which  may  occur  are  the  existence  of  two  vesico- 
vaginal fistulsB,  or  of  a  vesico- vaginal  fistula  and  a  urethro-vaginal  or  a  vesico- 
uterine fistula  existing  together.  I  have  seen  one  case  of  vesico  vaginal  fistula 
following  a  severe  labor  complicated  by  a  recto-vaginal  fistula,  and  an  atresia 
of  the  upper  vagina  with  hematometra.  In  another  case  with  a  vesico- vaginal 
fistula  there  was  also  a  complete  rupture  of  the  recto-vaginal  septum  (see  F. 
Plater's  first  case  in  I.  Spach's  Gynm\  Lifrri,  Argent.,  1597,  p.  23,  index).  In 
still  another  instance  in  my  hands  a  large  vesico-vaginal  fistula,  adhering  to  the 
pubic  ramus,  was  associated  with  a  wade  separation  of  the  symphysis  pubis  rup- 
tured in  a  badly  managed  forceps  labor. 

The  diagnosis  of  a  vesical  fistula  is  made  by  a  consideration  of  the  history, 
by  touch,  and  by  inspection. 

The  patient  gives  a  history  of  a  constant  discharge  of  urine  over  her  person, 
dating  usually  from  a  severe  confinement  or  from  a  hysterectomy ;  if,  in  spite 
of  the  fact  that  she  has  this  constant  flow,  she  also  passes  water  at  regular  in- 
tervals, the  probable  diagnosis  will  then  be  one  of  ureteral  and  not  of  vesical 
fistula. 

By  touch  the  examiner  will  often  feel  more  or  less  scar  tissue  in  the  vagina 
and  a  large  hole  in  the  anterior  vaginal  wall,  which  may  be  filled  with  the  soft 
prolapsing  mucous  membrane  of  the  bladder,  and  the  finger  can  be  introduced 
through  this  hole  into  the  bladder  and  carried  forward  so  as  to  feel  the  internal 
orifice  of  the  urethra. 
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Inspection  affords  the  fullest  information  about  the  fistula  and  the  associated 
conditions.  To  make  a  vaginal  inspection  the  posterior  vaginal  wall  must  be 
drawn  back  and  the  anterior  wall  exposed.  A  large  fistula  is  seen  as  soon  as 
the  accumulated  urine  is  dried  out  of  the  vagina ;  to  find  a  smaller  one  it 
may  be  necessary  to  hunt  among  the  vaginal  folds,  when  it  will  often  be  found 
near  the  vault  and  to  one  side  of  the  cervix  or  the  other.  A  vesico-uterine 
fistula  gives  evidence  of  its  presence  by  the  urine  which  escapes  from  the  cervix 
uteri. 

When  the  fistula  can  not  be  found  in  this  way  it  will  usually  be  detected  by 
injecting  the  bladder  with  an  aniline  solution  or  with  sterilized  mUk,  and  then 
watching  to  see  at  what  point  the  colored  fluid  runs  out.  If  a  fine  sound  is 
carried  into  the  bladder  through  the  urethra  its  end  can  usually  be  brought  out 
through  the  smallest  fistula. 

The  cystoscope  may  also  be  used  to  examine  the  fistula  from  the  vesical 
side,  but  this  is  not  so  easy  as  the  vaginal  examination,  because  the  floor  of  the 
bladder  lies  almost  in  the  plane  of  vision,  and  the  hole  in  it  with  its  inverted 
mucous  membrane  is  seen  so  foreshortened  that  it  may  easily  escape  notice 
altogether.  It  is  therefore  necessary,  in  order  to  get  a  good  view  of  it,  to 
lift  the  floor  up  on  the  end  of  the  speculum,  so  as  to  bring  it  across  the  plane 
of  vision. 

Treatment. — In  describing  the  various  modes  of  treatment,  I  shall  con- 
sider vesical  fistulse  under  the  following  heads : 

1.  Vesico-vaginal  fistula. 

2.  Vesico-utero-vaginal  fistula. 

3.  Vesico-uterine  fistula. 

4.  Entero-vesical  fistula. 

When  the  injury  occurs  to  which  the  fistula  owes  its  origin,  the  physician  is 
not  as  a  rule  aware  of  the  nature  of  the  accident  until  the  slough  comes  away ; 
then  the  constant  involuntary  escape  of  the  urine  signalizes  what  has  happened. 
It  may  be,  however,  that  the  urine  will  begin  to  escape  some  days  before  the 
sloughing  is  complete,  when  the  examining  finger  detects  a  soft,  crackling  mass- 
in  front  of  the  cervix ;  it  is  important  at  this  time  to  begin  at  once  the  use  of 
mildly  antiseptic  vaginal  douches  several  times  daily,  to  prevent  the  accumula- 
tion of  fetid  discharges  in  the  vagina,  and  to  keep  the  wound  as  clean  as  possible. 
The  convalescence  will  be  hastened  if  the  slough  is  exposed  and  caught  with 
forceps  and  the  dead  tissue  cut  away ;  small  particles  which  still  adhere  to  the 
edges  of  the  wound  will  then  soon  detach  themselves  and  leave  a  clean,  granu- 
lating surface. 

Mild  boric  acid  or  mild  carbolic  acid  douches  should  now  be  kept  up  until 
the  fistula  is  healed  either  spontaneously  or  by  operation.  A  spontaneous 
cure  may  reasonably  be  expected  only  in  the  case  of  small  fistulte  1  or  2 
centimeters  in  diameter  and  may  be  awaited  as  long  as  the  wound  shows  signs 
of  contracting ;  such  a  closure  may  take  place  in  from  two  to  four  months,  and 
in  exceptional  cases  after  six  or  eight  months. 

The  efforts  made  by  our  predecessors  to  bring  about  a  cure  by  simple  pos- 
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ture,  or  by  putting  a  catheter  in  the  bladder  th rough  the  urethra,  or  bj  placing 
pledgets  of  cotton  in  the  vagina^  can  not  be  recommended  with  any  assurance  of 
their  utility ;  such  me^is^lrc^^  [>eIong  rather  to  the  days  when  local  treatment  in 
g^r-nccology  was  universal. 

Cauterizatioti  was  at  one  time  extensively  employed,  and  many  cures 
were  marie  in  the  ease  of  smaller  fetnhe.  The  edges  of  the  sound  were  treated 
with  the  nitrate  of  silver  stick,  Vienna  paste,  caustic  potash,  tincture  of  mnthar- 
ides,  or  the  hot  iron,  and  later  with  the  Paquehn  cautery. 

The  cautery  is  applied  to  the  edges  of  the  fistula  un  the  vaginal  surface  so  as 
to  destroy  the  superficial  tissue  and  provoke  active  granulations,  wbichj  meeting 
across  the  opening  and  uniting,  close  it  at  once ;  or  in  the  ease  of  a  large  opening 
the  further  cicatricial  contraction  is  brought  about.  It  is,  as  a  rule,  necessary  to 
keep  this  treatment  up  at  intervals  of  a  week  or  ten  days  for  two  or  three 
months.  Such  plans  of  treatment  have  to-day  almost  entii-ely  passed  out  of 
vogue,  and  w^ill  only  be  resorted  to  in  the  early  stages  of  the  affection  when  it  is 
too  soon  to  operate,  or  when  for  some  other  reason  the  operation  can  not  be  per- 
formed. 

It  is  a  eigniticant  fact  that  the  best  results  by  thiw  plan  of  treatment  have 
been  reached  during  the  early  stages  of  the  disease,  at  a  time  when  the  spontane- 
ous cure  takes  plM*e  if  it  is  going  to  take  place  at  all. 

Operation  . — The  operative  treatment  is  as  a  rule  the  only  form  of  treat- 
ment to  be  considered,  for  in  the  simpler  cases  it  is  invariably  successful,  and  in 
the  more  complicated  cases  nothing  short  of  operation  will  britig  relief. 

Preparatory  treatment  is  necessary  in  most  cases  where  the  vagina 
^ntains  sloughing  necrotic  tissue  and  incrusted  urine  Siilts,  and  where  tlie 
tvipntiguous  parts  are  raw  and  granulating ;  tbese  complications  will  lie  re- 
;^|hliid  by  prolonged  repeated  warm  boric  acid  vaginal  douches,  a  repeated 
painstaking  cleansing  of  vagina  atjd  vulva,  using  forceps  and  cotton  to  re- 
move and  wipe  oil  sloughs  and  dthrh^  followed  by  occasional  applications  of 
weak  solutions  of  the  nitrate  of  silver  to  the  raw  surfaces.  At  the  same  time 
Imnds  of  sear  tissue  may  be  incised  so  as  to  diminish  the  tension  on  the  wound 
edges. 

If  a  recto* vaginal  fistula  exists  also,  in  order  to  avoid  infection  of  the  wound, 
this  must  either  be  closeil  and  healed  before  o|ierating  uiK>n  the  vesico- vaginal 
fistula,  or  both  closed  at  the  same  time.  It  will  Ije  safer  in  most  aises  to  close  the 
rectiil  opening  first,  becauee  there  is  always  a  greater  risk  of  this  breaking  down, 
in  which  case  the  vesical  wound  would  almost  certainly  be  infected  and  give 
way  too* 

The  operator  need  not  \^  embarrassed  by  finding  a  marked  stenosis  of  the 
vaginal  orifice  at  the  time  of  operation^  for  this  may  be  at  once  extensively 
divided  with  the  knife  by  an  incision  down  l>eside  the  rectum,  giving  all  tbc 
rcK)ra  necessary  to  get  at  the  fistula ;  and  after  the  vesical  operation  is  completed 
the  inclined  edges  may  be  accurately  united  again. 

With  more  recent  advances  made  in  ojjcrating  on  bad  fistulee,  we  are  able 
to  diiipense  with  some  of  the  elaborate  time-consuming  pre|>aratory  treat* 
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ment  in  the  way  of  incisions  and  vaginal  dilators  used  to  get  rid  of  the  scar 
tissue. 

The  best  time  to  operate  is  within  six  or  eight  weeks  after  labor, 
while  the  tissues  are  soft  and  yielding,  vascular,  and  free  from  the  fixation  and 
the  atrophy  caused  by  scar  tissue.  If  the  fistula  is  a  small  one  and  its  edges  can 
be  easily  drawn  together  with  tenacula,  with  a  httle  freshening  of  its  margins 
and  several  sutures  to  unite  them,  primary  union  is  easily  secured ;  large  and 
irregular  fistute  are  far  more  difficult  to  unite.  The  operation  becomes  most 
difficult  after  the  formation  of  the  scar  tissue  distorting  and  fixing  the  edges. 
Even  pregnancy  forms  no  contraindication  to  operation,  as  shown  by  the  success- 
ful work  of  Schlesinger  and  others. 

Instruments  needed  for  the  operation  are :  Speculum,  lateral  retractors, 
tissue  forceps,  fistula  knife,  fistula  scissors,  tenaculum,  needles,  silkworm  gut, 
catgut,  and  silk. 

There  are,  in  general,  as  briefly  indicated  above,  seven  different  ways  of 
closing  vesieo- vaginal  fistulae : 

1.  The  classical  method  of  denuding  the  margins  on  the  vaginal  surface  and 
uniting  them  by  suture  (Roonhuysen,  Jobert,  Sims,  Simon). 

2.  Covering  in  the  defect  by  flaps  transplanted  from  the  contiguous  vaginal 
walls  (Rydygier,  Martin,  Trendelenburg). 

3.  Opening  the  abdomen  and  cutting  through  the  vesico-uterine  peritoneum, 
and  so  detaching  the  bladder  from  the  fistula,  sewing  up  the  bladder  wound,  and 
then  reuniting  the  peritoneum  and  closing  the  abdomen  (von  Dittel). 

4.  Denudation  on  the  vesical  mucosa  from  one  side  of  the  fistula  around  to 
the  otlier,  and  uniting  this  surface  to  the  freshened  anterior  part  of  the  fistula 
(Dudley). 

5.  Dissecting  the  bladder  loose  from  the  vagina  and  sewing  up  the  vesical 
wound  separately  (Sanger,  Walcher,  von  Winkel).  The  anterior  face  of  the 
uterus  is  used  to  close  the  vaginal  defect  (Mackenrodt). 

0.  Freeing  the  bladder  around  the  posterior  two  thirds  of  the  fistula,  and 
bringing  it  forward  and  uniting  it  to  the  anterior  third,  which  is  freshened  on 
its  vaginal  surface  (Kelly). 

7.  The  posterior  fornix  is  opened  and  the  body  of  the  uterus  brought 
through  it  inverted  and  attached  to  the  edges  of  the  fistula  on  all  sides,  so  closing 
it  (Freund). 

Curing  a  vesico-vaginal  fistula  by  denudation  of  its 
margins  and  approximation  of  its  edges  by  suture.  This 
is  the  simplest  mode  of  treatment,  and  is  adapted  to  all  fistulse  in  which  the 
edges  can  be  drawn  together  without  much  tension  ;  if  this  can  be  done  with 
tenacula  beforehand,  the  operator  may  feel  reasonably  sure  of  a  successful 
result.  The  easiest  fistulae  to  close  in  this  way  are  all  the  small  ones,  and  the 
larger  ones  which  are  situated  in  the  upper  part  of  the  vagina  near  the  cervix, 
where  the  vaginal  tissue  is  more  lax  and  abundant ;  and  the  easiest  large 
tistuljB  are  the  transverse  ones. 

When  the  edges  can  not  be  brought  easily  together  by  traction  with  the 
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tenaeBla  in  any  direction,  the  denudation  and  approximation  by  sutni*e  may 
be  tried  if  the  operator  hm  had  such  experience  in  plastic  work  that  lie  is 
able  to  form  a  good  judgment  as  to  the  extent  to  which  he  will  l>e  able  to 
relieve  tlie  teusion  by  lateral  inciBioiis  tlirough  tlie  sear  tifigue,  whicli  lixes  tlie 
edges  of  tlie  wound.  It  is  worse  than  UE^ele&s  to  denude  the  edges  of  a  large 
€^tula  without  having  any  definite  idea  as  to  what  can  be  accompliisihed  nntil 
the  stitches  are  put  in  and  pulled  npon.  It  would  be  far  better  to  let  the 
patient  entirely  alone,  and  to  confess  honestly  an  inability  to  relieve  her,  than 
to  go  on  entting  away  valuable  tissues  and  increasing  the  size  of  the  fistula 
every  time,  with  a  vague  idea  that  by  some  chance  the 
operation  will  succeed.  I  have  seen  several  women 
who  have  been  operated  upon  as  many  as  five  and  six 
times  in  this  way  who  were  nothing  better,  but  far  worse 
for  it 

The  patient  is  pat  on  the  table,  either  in  the  left  lat- 
eral *ir  in  the  htliotomy  position,  or  with  elevated  hips, 
after  Simon,  in  whichever  way  the  fistula  can  be  exposed 
best;  I  prefer  myself,  in  almost  all  eases,  to  put  the  pa- 
tient on  her  back. 

The  posterior  vagmal  wall  is  drawn  strongy  backward, 
and  lateral  retractors  are  used  on  one  or  both  aides,  to  give 
a  perfect  exposnre  to  the  field  of  operation. 

The  steps  of  the  operation  are  ;  (1)  Paring  the  etlges 
of  the  fistula ;  (2)  passing  and  tying  the  sutures. 

The  edges  of  the  fistula  should  be  pared 
on  the  vaginal  surface  entirely ;  this  creates  a  freshened 
ar^  from  5  to  6  or  8  niillimeterK  in  breadth,  extending 
down  to  hnt  not  including  the  mucous  menilirane  of  the 
bladder. 

Either  a  knife  or  scissors  may  be  used  to  remove 
the  tissue  ;  a  knife  is  necessary  where  there  is  much  friable 
tissue,  l>ut  in  most  cases  I  prefer  a  delicate  pair  of  scissors 
whicli  I  have  had  marie  for  this  pur|K)se,  and  I  denude  in 
the  following  manner : 

With  a  knife  I  first  outline  the  limit  of  the  denudation 
all  around  the  fistula,  and  when  this  is  done  I  take  the 
rat-toothed  forceps  and  catch  a  piece  of  the  ti&sue  to  be 
removed,  and  begin  cutting  it  otf  with  the  scissors.  This 
can  be  done  rapidly,  as  the  outer  Umit  is  marked  out 
by  tlie  incision  with  tlie  knife,  and  the  operator  does 
not  have  U)  pause  to  exercise  his  judgment  about  it ;  in  addition  to  this,  the 
sharp  straiglit  cut  of  the  knife  is  better  than  the  jagged  edges  made  by  the 
flcissors. 

The  freshening  must  be  carried  down  into  sound  tissue,  avoiding  the  error 
of  simply  paring  off  the  surface.    Every  particle  of  the  tissue  within  the  limits 
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defined  itmst  be  removed,  or  union  will  not  take  place;  and  to  nrnke  butb  that 
this  ha8  L>een  duiiej  little  inlets  of  undemuled  tissue  must  he  carefolly  sought  out 
and  pickeil  up  with  a  tenaeuhim  and  snipped  off* 

Constant  irrigation  with  a  fine  streaTn  of  water  is  the  l>est  way  to 
keep  the  field  clear  of  blood  daring  the  cutting,  but  a  little  piece  of  sponge 

graj!iped  in  a  pair  of  forrepii 
will  «>ften  be  needed  to  make 
firm  pressure  on  some  spot 
which  ig  oljscured  by  the  free 
oozing ;  this  blanches  the  tis- 
sue fur  a  second  or  two,  and 
ae  the  bleeding  begins  again 
the  operator  can  see  whether 
there  are  any  little  unde- 
nuded  areas  which  do  not 
bleed.  The  entire  wound 
now  hai5  a  frei*h  edge  gently 
beveled  on  to  the  vaginal 
surface. 

Passing  and  tying 
the  sutures  is  the  next 
step.  To  do  tliis  1  use  the 
ordinary  needle  holder  and 
small  curved  neeilles  arrned 
with  a  carrier  matle  of  fine 

silk. 

A  tenaculum  is  often 
needed  to  gteatly  the  tiftsnes 
while  passing  the  needle 
through  them,  and  to  catch 
and  hold  tlie  point  of  the 
gntsped  by  the  needle  holder 


needle  bb  soon  as  it  emergesj  until  it  can  be 
again  and  drawn  completely  through. 

By  simply  following  the  direction  of  least  resistance  in  pn88ing  the  sutures, 
in  a  variety  of  cases  the  resulting  wound  will  assume  the  form  of  a  V?  '^'j  — » 
I,  or  \.   When  posj^ible  it  is  best  to  avoid  bringing  three  points  together  as  in  an 

H  a  Y  or  a 

As  a  suture  material  T  prefer  to  use  a  fine,  flexible  silkworm  gut,  often  ming 
catgut  between  them.  Before  jiassing  the  first  ftilkworm^gut  suture^  the  ojier- 
ator  must  determine  in  w^bicb  direction  the  edges  of  the  wound  will  come  togetlicir 
with  the  least  traction ;  he  then  pasties  tlie  suture  which  is  to  lie  in  the  midille 
of  the  wound  w^hen  it  is  closeiL  To  do  this  the  needle  must  pierf*e  the 
vaginal  mucosa  about  3  millinieterfl  from  its  eclge,  and  appear  just  under  tlie 
mucous  membrane  of  the  bladder;  it  then  enters  the  opposite  side  at  the 
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border  of  the  freshened  surface  and  the  bladder  mucosa,  and  finally  emerges  on 
the  vaginal  surface  3  millimeters  away  from  the  edge  of  the  wound,  correspond- 
ing to  the  point  of  entrance. 

Other  sutures  are  similarly  introduced  on  both  sides  of  this  first  one,  about 
half  a  centimeter  apart,  until  there  are  enough  sutures  laid  to  close  the  wound 
from  side  to  side.  Especial  care  must  be  taken  to  secure  an  accurate  apposition 
of  the  wound  at  its  angle.  The  suture  first  introduced  is  then  tied,  and  after 
that  those  at  the  sides.  The  amount  of  tension  made  in  tying  them  must  be 
just  enough  to  bring  the  tissues  snugly  together;  constriction  of  the  tissues 
within  the  grasp  of  the  suture  loop  must  be  avoided.  As  a  rule  there  is  a 
little  pouting  between  each  of  these  silkworm-gut  sutures,  and  this  is  best 
corrected,  after  tying  them,  by  passing  a  sufficient  number  of  fine  catgut  or 
even  fine  silk  sutures  with  a  small  needle  penetrating  only  about  halfway 
through  the  septum. 

If  the  fistula  lies  near  the  neck  of  the  bladder,  the  operator  can  not  be  too 
careful  to  avoid  including  one  or  both  ureteral  orifices  in  his  sutures.  This  has 
often  l)een  done,  and  the  patient  has  as  a  consequence  either  lost  her  life,  or  the 
intense  renal  colic  brought  on  has  compelled  the  operator  to  remove  his  sutures 
soon  after  the  operation.  This  accident 
will  only  be  avoided  by  (1)  examining  the 
edges  of  the  oi3ening  beforehand  and  mak- 
ing sure  that  the  little  ureteral  orifices  are 
not  situated  there,  and  (2)  by  taking  care 
not  to  pass  the  sutures  so  deeply  that  a 
ureter  which  opens  somewhere  near  the 
wound  will  be  caught  in  its  loop. 

If  the  ureteral  orifice  is  found  in  the 
margin  of  the  fistula  it  must  be  put  out  of 
harm's  way  either  by  introducing  a  cathe- 
ter into  it  and  dissecting  it  up  for  a  short 
distance  and  turning  it  into  the  bladder, 
and  then  completing  the  denudation  and 
suture  of  the  fistula,  or  else  by  denuding 
farther  out  onto  the  vagina,  and  so  secur- 
ing a  wide  enough  surface  for  the  closure 
of  the  fistula,  without  coming  into  contact 
with  the  ureteral  orifice.  This  has  the 
effect  of  turning  the  ureter  up  into  the 
bladder  without  disturbing  it. 

Where  the  fistula  is  pinned  down  at  one 
of  its  angles  to  one  of  the  pubic  bones,  a  plan  which  I  adopted  in  one  of  my 
cases  may  sometimes  be  put  into  successful  practice.  I  introduced  a  long  deli- 
cate tenotomy  knife  on  the  vulvar  surface  about  3  centimeters  from  the  fixed 
j>oint,  and  carrying  it  under  the  mucous  membrane  as  far  as  the  fixed  point, 
cut  it  loose  from  the  bone  without  puncture.    The  hemorrhage  was  but  slight. 


Fio.  211. — Classical  Operation  fou  Vesico- 

VA<iINAL   FlHTl  LA. 

The  parallel  lineH  hIiow  the  tissue  removed 
in  (leiiudiriju:  the  cd^es  of  the  fistula,  and  the 
suture  is  placed  ready  to  tie.  The  entire  thick- 
ness of  the  vesico-vaifinal  wall,  exccptinj^  the 
bladder  mucosa,  is  included  in  the  suture. 
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I  was  then  able  to  bring  the  tissues  together  without  undue  traction,  and  a  per- 
fect union  resulted. 

Aside  from  the  danger  of  including  a  ureteral  orifice  in  a  suture,  there  is 
one  other  risk  connected  with  the  operation,  and  that  is  hemorrhage  into 
the  bladder  from  the  edges  of  the  incision.  This  occurred  in  a  case  operated 
upon  by  one  of  my  assistants,  and  the  wound  had  to  be  reopened  five  hours 
after  the  operation,  when  700  cubic  centimeters  of  blood  clots  were  re- 
moved. The  stitches  were  put  in  again,  this  time  including  the  mucosa,  and 
the  patient  then  recovered  with  perfect  union.  In  a  case  operated  upon  by 
J.  Backer  {Cent  f.  Gyn.^  1893,  No.  38)  the  bladder  became  distended  with 
blood  almost  to  the  navel  and  ruptured  into  the  peritoneal  cavity  under  vio- 
lent straining  efforts,  and  the  patient  died  forty-five  hours  after  the  operation  of 
acute  sepsis. 

After-Treatment . — The  care  of  the  patient  after  the  operation  con- 
sists in  keeping  the  bladder  empty  for  five  or  six  days  and  requiring  her  to  re- 
main in  bed.  It  is  a  good  practice  to  put  a  soft  gauze  pack  in  the  vagina  to  give 
gentle  support  to  its  walls ;  a  soft-rubber  catheter  is  put  in  the  bladder  and  re- 
tained there  for  from  four  to  seven  days,  according  to  the  size  of  the  fistula.  I 
find  it  tends  to  relieve  the  irritation  often  produced  by  taking  this  out  for  an 
hour  every  morning  and  evening.  The  vaginal  pack  should  be  replaced  when  it 
becomes  soiled. 

In  small  fistulae,  or  larger  ones,  where  the  approximation  has  been  easily  made, 
I  often  do  not  leave  a  catheter  in  at  all,  but  order  the  patient  to  empty  the  blad- 
der herself  or  have  it  emptied  every  three  or  four  hours  for  four  days,  when  the 
interval  may  be  lengthened. 

The  bowels  should  be  opened  on  the  third  day  by  giving  a  purgative  followed 
by  an  enema. 

The  silkworm-gut  stitches  may  be  removed  in  twelve  or  fifteen  days. 

The  ability  to  retain  the  urine  always  increases  as  the  bladder  grows  accus- 
tomed to  the  resumption  of  its  normal  function. 

In  addition  to  the  classical  method  of  closing  an  ordinary  vesico- vaginal  fis- 
tula which  I  have  just  described,  two  other  essentially  different  plans  have  been 
successfully  carried  out  by  F.  Vulliet  and  A.  F.  McGill. 

Vulliet's  procedure  {Nowd.  arch,  d^obst.  et  de  gyn,^  1887,  p.  512) 
consists  briefly  in  the  union  of  the  tissues  denuded  on  the  vaginal  surface  by 
two  layers  of  sutures,  one  buried  and  one  superficial. 

The  patient  had  had  a  fistula  for  seven  years,  and  had  already  been  operated 
upon  three  times,  with  the  effect  of  filling  in  the  deficiency,  about  2  centimeters 
in  diameter,  with  a  thin  layer  of  scar  tissue  perforated  in  three  places  like  a  sieve. 
This  tissue,  not  available  for  plastic  purposes,  was  sacrificed,  and  a  denudation  8 
millimeters  in  diameter  made  around  its  border  in  the  sound  tissue.  The  ante- 
rior and  posterior  extremities  of  the  fistula  were  then  caught  with  forceps  and 
pulled  in  opposite  directions  until  the  edges  came  into  contact.  The  first  suture 
was  then  introduced,  threaded  directly  in  a  small  needle.  The  suture,  made  of 
silk  and  permeated  with  iodol  and  glycerin,  was  passed  continuously  along  the 
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mai^n  of  the  fiatulaj  entering  and  re-entering  at  points  close  togetlier.  By  this 
meanB  alone  the  closure  was  so  effective  that  no  more  fluid  escaped  from  the  blad- 
der in  spite  of  the  coughing  and  straining  under  aiiefithcsia.  Another  layer  of 
sutures  was  then  applied  below  this  one,  completely  closing  the  wound.  Seven 
days  later  the  supertieial  sutures  were  taken  out  and  the  union  found  perfect. 

An  interesting  uew^  method  is  that  of  A.  F.  McGillj  of  Leeds  {Lanmt^ 
Novenilier  B,  lSt)t>,  p,  96 7),  entitled  An  Ojjeratum  far  Vim-fO'Vaffinal^  J^^h- 
tula  through  a  Suprapiihic  Opening  in  tlw  Bladder,    The  patient^  seventeen 
jearB  old,  had  an  opening  in  the  veeico- 
vaginal  &eptuin  just  in  front  of  the  os  uteri 
large  enough  to  admit  the  tip  of  the  index 
linger. 

The  operation  was  performed  January  11, 
ISftO.  The  pelvis  was  elevated  and  the  blad- 
der opencil  above  the  eymphysis  by  a  trans- 
verse incision,  and  fixed  to  the  abdominal 
walh 

The  fistula  was  then  pushed  up  within 
reat*h  by  an  assistant  with  two  fingei-s  in  the 
vagina^  its  edges  freshened,  and  then  com- 
pletely closed  by  four  chroniieisal  catgut  su- 
tures passing  throngh  the  vesical  mucosa  only. 

She  was  then  placed  in  the  lithuti^niy 
position  and  the  wound  closed  on  the  vagi- 
nal snrfa(.*e  with  four  silk  sutures,  include 
ing  all  the  layers  but  the  vesical  muci>sa. 

The  suprapubic  wound  was  now  closed  in  three  layers — bladder,  alxlomlnal 
muscles,  and  skin— leaving  an  ojiening  for  a  drainage  tulie,  which  w^as  removed 
on  the  tifth  day<  On  the  eighth  day  she  passed  urine  by  the  urethra,  in  less 
tlian  a  month  the  suprapuldc  wound  closed,  and  on  February  18th  she  returned 
home  well. 

A  method  reconuuended  by  Sanger  and  von  Walcher  involvtas  the  scpamte 
suture  of  the  mucosa  after  freeing  it  from  the  margin  of  the  fistula.  The  cat- 
gut which  unites  the  mucosa  is  then  buried  l)y  a  separate  layer  uniting  the  vagi- 
nal opening  (sec  l*'ig,  21'3  l 

Yeiico-va^mal  FiatulsD  of  Large  Size. — Tlie  type  of  a  simple  fi&tula  of  small  or 
meilium  Kize,  in  which  the  eclges  can  be  brought  together  after  denudation  with- 
out undue  traction,  has  just  been  described*  When,  however,  the  defect  in  the 
floor  of  the  bladder  U  large,  and  there  is  a  great  deal  of  scar  tissue  hi  the  vaginal 
wall^,  it  may  he  difficult  or  even  quite  impossilde  to  draw  the  edges  together. 
Even  when  the  opemtor  succeeds  in  doing  this  the  sutures  are  sure  to  (Hit  through 
liefore  union  has  taken  place.  Among  these  cases  must  also  be  placed  a  little 
gronp  in  which  a  tistulaof  medium  size  is  converted  into  a  large  one  by  the  sue- 
ceifiive  jmringf^  of  unBuccesgful  operations* 

Casc^  cia^ssified  under  this  group  have  in  the  past  either  been  cured  only 


Flo.  212.  — V^EBttO-VAfirKAL  Fl^TL^LA  CtOfi»0 
IN  TTIK  BLAlUJtB  Wall  ANU  TlltN  IHIT- 

ixo  THii  Vauina  over  tui*. 
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after  monthe  of  preparations  and  repeated  operations,  or  tliey  liave  heen  aban- 
doned as  incurable,  and  colpocleisie  has  been  done  as  a  last  resort, 

Witliin  the  pa^t  few  years  a  uuin1)er  of  operative  pn>cedurefl  have  been  de- 
vised which  now  enable  m  to  cope  witlj  even  this  hitherto  hopeless  class, 

I  will  now"  describe  some  of  these  various  methods  in  detail  dwelling  particu- 
larly on  the  fact  tbat  the  most  important  principle  is  the  fact  that  we  are  able 
to  detach  the  flexilile  bladder  from  the  rigid  vaginal  wall,  and  to  draw  it  together 
and  sew  it  up  independently. 

Closure  of  a  Fistula  by  turning  np  Vaginal  Flaps  to  form 
the  Base  of  the  Bladder , — One  of  the  first  efforts  in  a  new  direction  in 
the  treatment  of  fistnlse  was  that  of  A,  MartiUj  of  Berlin  {ZeiUchr,  f,  Gelh  nnd 
Oyn.^  No.  19,  p,  394),  in  the  ciise  of  a  ki^e  fistula  of  fifteen  years'  standing, 
comprising  the  entire  vei^ieo- vaginal  septum,  and  ah-eiidy  operated  npon  twice 
unsuccessfully. 

To  get  the  tissue  to  form  a  new  base  for  the  bladder  incisions  were  made 
through  the  vjiginal  wall  at  some  distance  from  the  fistula  and  parallel  to  ita 
edges.  The  vaginal  tissue  thus  outlined  was  then  loosene*!  up  in  the  direction 
of  tlve  fistula,  and  the  edges  of  the  flaps  made  in  this  way  were  drawn  together 
and  sewed  as  in  a  cleft  palate  operation  ;  by  doing  this,  that  part  of  the  vaginal 

mucosii  which  lay  be- 
tween the  incision  and 
the  edge  of  tlie  fi^stula 
was  turned  upward  so 
as  to  form  a  new  floor 
ft»r  the  bladder,  leaving 
the  mw  surface  ex|>osed 
on  the  anterior  vaginal 
wall.  This  raw  surface 
was  then  close<l  in  by 
using  a  continuous  su- 
ture to  draw  it  together 
as  in  an  ant^jrior  coljwr- 
rhaphy. 

The  wound  healed 
in  spite  of  a  catarrh 
of  the  bladder  down 
to  an  opening  at  the 
cervix, 

Tliis  methoti  is  anal- 
ogous to  Yolkmanit's 
operation  for  et^ttjpia  of 
the  bladder,  in  wdiich 
the  skin  surface  of  the  abdomen  is  turned  inward  to  form  the  upi)er  wall  of 
the  bla<lder. 

Somewhat  analogous  to  this  is  the  plan  of  F.  Trendelenburg  {Samm.  Bin. 


Fm.  2ia.— DtiMi.itv^H  Op^KATtoK  roft  Lar<>ie  Vmioo-vaoiwal  Fistula 


The  dioffTftiH  shows  the  Jt^ a  half  of  the  blnddpr.  The  denudation 
intjludeji  tK<«  iisitcnor  r>art  of  the  fisiula  //  from  d  to  d  and  then  ex- 
ttjmli*  up  ovtT  i\ni  vcaicfll  mut  fiPtt  ty*  Bhowk  Thrue  of  the  »uture»  «rc 
represented  ill  plants,  but  not  tied. 
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Yort,^  365,  1890),  who  closeil  a  fiatula  as  l>ig  as  the  end  of  the  index  finger, 
already  operated  on  seven  timee,  by  traiiBplaiiting  a  flap  from  the  posterior  vagi- 
nai  walh 

The  lower  and  lateral  borderg  of  the  fistula  were  freshened,  and  then  at  a  cor- 
responding  point  on  the  posterior  vaginal  wall  a  horgeshoe -shaped  flap  was 
detached  on  three  sides  and  sutured  to  the  edges  of  the  fibtuk.  Four  weeks 
later  the  pediele  was 
cut  tlirough  and  sutured 
to  the  freshly  denude<l 
upper  edge  of  the  fis- 
tula. As  the  former 
operations  bad  failed 
on  aeeount  of  the  oe- 
cnirence  of  eystitia,  a 
suprapubic  opening  was 
nuwie  for  drainage  of 
tlie  bladder.  The  ease 
made  a  complete  re- 
covery. 

Closure  of  a 
Fistula  by  sutur- 
ing the  Denuded 
Vesical  Mucosa 
to  its  Anterior 
Margin  , — This  plan 
was  carried  out  by  Dr. 
K  a  Dudley,  o/ Chi- 
cago {Chit*ago  3 fed. 
JifHrn.  ami  Examiner^  May,  ISSfi),  In  the  ease  operated  upon  the  entire 
vesico-vaginal  septum  and  the  vaginal  portion  of  the  cervix  with  its  anterior 
wall  had  sloughed  away,  and  the  tissues  could  not  possibly  be  drawn  together 
in  the  usual  way- 

The  mucous  membrane  of  the  bladder,  however,  when  caught  with  a  tenacu- 
lum could  be  tlrawn  forward  to  the  neck  of  the  bladder  at  the  exti'euie  anterior 
margin  of  tlic  fistula  without  undue  tractioiv.  The  operator  therefore  l)egau  to 
close  the  fistula  by  denuding  a  strip  on  the  mucous  surface  of  the  bladder  from 
side  to  side  about  an  inch  above  the  posterior  edge  of  the  opening.  The  ante- 
rior margin  of  the  fistula  was  now  denuded  on  its  vaginal  surface,  and  the  de- 
nuded vesical  mucosa  drawn  forwartl  and  attfiched  to  it  on  all  sides  by  twenty- 
two  silkworm-gut  euture^* 

By  this  remarkable  proceiiure  the  vesico-vaginal  septum  was  replaced  by 
that  portion  of  the  bladder  wall  which  lay  posterior  to  tbe  line  of  denu- 
dation, aTid  the  new  l>tadder  formefl  was  in  this  way  just  so  nmch  smaller. 
The  opemtion  was  successful  and  the  patient  was  able  to  retain  her  urine  all 
night. 


The  untorior  vagitial  wall  lying  butwe*;n  ijic!  tiervix  and  tlic  atitore 
u(»ni*liTljfi  now  of  thtj  blflddtji-  oiNCt^Nii  tLrown  out  of  uba  bj  the  opcraiiou. 
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Closure  of  the  Veaico- vaginal  Fistula  by  detaching  tlie 
Bladder  from  the  Vagina  and  suturing  it  Independently 
(Figs,  217,  321 S),— A,  Mat*kenrodt,  of  Berlin  {CmdraMmf.  Gyn.,  Ko.  8,  1894), 
made  a  remarkable  step  in  advance  when  be  devised  tlie  following  plan  : 

a,  Tlie  fistula     e^qTOtscd,  and  the  cervix  at  one  end  and  the  urethral  prorai- 
nence  at  the  other,  each  caught  with  a  i)air  of  tenaculum  forceps,  and  the  tissu 
between  made  teni?e  by  traction  in  opposite  directions. 

Ik  An  incision  is  next  made  iu  tlie  median  line  extending  across  the  fistula 


Fio«.  gift,       — V>:Hio»-rTi;i£o-VA(UNAL  FieTitLA  ^ootJPYj«o  tiik  ENTtRt:  Baak  or  Tin  BLAnDUi  wmi 

CjtUTmcJAl-  KUOESJ  ANIJ  WJIH  TIIK  UUKTKKAI.  Ul'ESlIfQft  IN  TUE  UpFKB  MAJiOm. 

Tho  blmlilffr  wa»  dSeacNL'twi  loose  fmiii  tliif  iittsrufi  and  iVom  the  lateral  vairiDiil  walls  around  the  upper  half 
fjf  ihe  Mulu.  Tkn  lowur  hall' of  the  flrttuhi  w*iji  then  tlenwded  i>q  \U  vagi  mil  iturfiice  and  tht  raw  KurtAce  of 
the  lontM-'in'd  blaiidtr  utiit^'fH.l  t^j  the  vaginal  dcnndjitioti. 


and  through  the  vaginal  walls  and  down  to  the  bladder,  bo  as  to  expose  the 
entire  hiiBC  of  the  bladder. 

r.  The  edges  of  the  fistula  are  then  split  so  as  to  separate  tlie  bladder  from 
the  vaj^iim,  and  the  separation  is  carried  out  widely  on  all  eides,  extending 
upward,  if  need  lie,  as  far  as  the  vesico-uterine  peritoueiun. 

il.  The  movable  elastic  bladder  is  now  closed  by  denuding  ita  edges  and 
drawing  thern  together  by  fine  silkworm-gut  sutures.  Beneath  the&e  a  eecond 
•»iid  even  a  thini  row  of  sutures  may  be  placed. 

After  eloedng  the  bladder  in  tbis  way  the  vaginal  wound  is  approxnuated 
as  far  as  the  tissues  will  permit  Ijv  denuding  its  borders  and  drawing  the  corpus 
uteri  forward  and  passing  sutures  from  side  to  side  so  as  to  bring  the  margins 
together  and  at  tlie  same  time  hold  the  uterus  in  anteflexion.    If  the  vagina 
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{  will  not  come  together  the  uterus  is  used  to  fill  in  the  gap^  making  a  firm  base 
in  place  of  the  fistulous  openitig. 

'  Cloeure  of  the  Fistula  by  detaching  the  Bladder  Pos- 
teriorly and  suturing  it  to  the  Denuded  Vai^inal  Wall 
Anteriorly, — My  own  plan  {Johm  Ilupkiiis  Ilm/nial  BuU^tin^  February, 
1896)  for  the  treatment  of  large  fistuljoDj  inoperable  l*y  the  claij^ieal  method,  is 
one  which  was  carried  out  in  a  case  a] re-ad j  operated  upon  five  times,  with  the 
mnsequent  lose  of  the  entire  base  of  the  bladder,  including  the  internal  orifice 
of  the  urethra  and  the  anterior  lip  of  the  cervix. 

The  patient  (M.  Y.,  3811,  Sept.  25,  1895)  was  forty  years  old  and  had  had 
five  children ;  the  fistula  dated  from  the  third  labor  eight  years  ago,  and  each 
one  of  the  five  efforts  made  to  close  it  had  only  served  to  increase  the  defect 
without  uniting  any  part  of  tlie  tisene. 

The  opening  was  4  by  3  centimeters  in  size;  the  ureteral  orifices  were  seen 

I    on  its  posterior  border  after  replacing  the  congested  bladder,  which  whs  inverted 

'  tlirough  it  into  the  vagina ;  the  edges  of  the  fistula  were  fixed  by  scar  tissue 
an<!  hy  licars  radiating  out  over  the  vaginal  walls. 

(The  t^teps  of  the  operation  were  the  follt>vviug  : 
a>  A  ereseentic  incision  was  made  arountl  the  posterior  two  thirds  of  the 
fistula,  separating  by  a  blunt  dissection  the  bladder  with  its  muscular  and 
:    niueons  coats  from  the  vagina  and  the  cervix  laterally,  and  all  the  way  up  to 
I    the  peritoneimi. 

[        J,  The  remaining  anterior  third  of  the  fistula  was  then  pared  on  its  vaginal 


surface^  extending  the  denudation  down  to  bat  not  inchKling  the  vesical  and 
urethral  mucosa*. 

c>  The  uretei-w  were  marked  out  and  protected  during  the  next  step  by  pass- 
ing two  flexible  ureteral  catheters  2i  millimeters  in  diameter  through  the 
urethra,  one  into  each  ureter. 

ff.  The  detached  part  of  the  bladder  be)»iml  was  now  easily  drawn  forward 
and  accurately  united  by  interrupted  tine  silkworm -gut  sutures  to  the  immov- 
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able  anterior  third  of  the  fistula  on  its  vaginal  surface  ;  each  suture  caught  the 
under  surface  of  the  muscular  wall  of  the  bladder  so  as  to  turn  its  edge  up  into 
the  newly  formed  bladder.  The  ureteral  orifices  were  in  this  way  directed 
upward,  and  they  escaped  compression  and  transfixion  through  the  presence  of 
the  catheters.    The  vaginal  opening  was  not  closed. 

I  left  the  ureteral  catheters  in  place  three  days  to  drain  each  kidney  through 
the  urethra  and  put  the  bladder  entirely  at  rest  thus  avoiding  any  strain  on  the 
healing  tissues. 

The  wound  healed  throughout,  except  at  the  left  upper  angle,  where  a  fistu- 
lous sinus  1  millimeter  in  diameter  was  left ;  through  this  a  little  urine  escaped 
occasionally.  On  leaving  the  ward  the  patient  could  hold  100  cubic  centi- 
meters, and  did  not  have  to  empty  the  bladder  oftener  than  once  in  three  hours. 
The  raw  surface  on  the  anterior  vaginal  wall  was  replaced  by  a  firm  contracting 
cicatrix. 

Closure  of  an  Extensive  Vesico-vaginal  Fistula  by 
suturing  the  Body  of  the  Uterus  into  the  Defect. — This  opera- 
tion was  devised  and  practiced  with  success  in  two  cases  by  W.  A.  Freund  {Samm. 
Jdin,  Vorty  No.  118,  1895).  The  first  patient  was  forty  years  old,  and  had  lost 
the  posterior  wall  of  the  urethra  and  a  considerable  part  of  the  sphincter  area 
at  the  neck  of  the  bladder.  The  opening  into  the  bladder  easily  admitted  the 
index  finger ;  the  tissues  around  the  fistula  were  bound  to  the  pelvic  bone  by 
extensive  radiating  scars,  and  the  cervix  was  hidden  in  a  mass  of  scar  tissue  at 
the  vault  of  the  vagina. 

Douglas's  pouch  was  opened  and  the  retroflexed  uterus  drawn  out  into  the 
vagina  and  scraped  on  l>oth  sides  in  front  of  the  broad  ligaments  until  it  bled,  it 
was  then  sutured  to  the  freshened  edges  of  the  opening  in  the  bladder  and  the 
posterior  half  of  the  urethra.  The  fundus  uteri  was  then  removed  so  as  to 
expose  its  cavity,  and  the  edges  of  the  wedge-shaped  excision  were  united,  pro- 
viding an  exit  for  the  menstrual  discharges.  After  a  protracted  convalescence, 
marked  by  attacks  of  fever  and  the  discharge  of  sutures  and  a  varying  degree  of 
continence,  the  patient  was  able  to  retain  the  urine,  so  that  five  months  later  she 
only  passed  it  twice  in  three  and  a  quarter  hours,  and  could  void  it  voluntarily 
as  soon  as  there  was  any  accumulation  in  the  bladder. 

Four  months  after  tlie  first  operation  the  defect  of  the  anterior  part  of  the 
uretlira  was  made  up  by  drawing  over  it  the  contiguous  vaginal  walls  and  sutur- 
ing them  together.  Menstruation  took  place  from  the  new  cervix  formed  at 
the  open  fundus. 

The  second  case  was  that  of  a  young  woman  twenty  years  old,  in  whom  the 
entire  base  of  tlie  bladder  had  been  lost.  The  perineum  was  torn  back  into  the 
lax  sphincter,  und  there  was  a  recto-vaginal  fistula  high  up.  The  urethral  ori- 
fice formed  a  slit  opening  into  a  urethra  IJ  centimeter  long.  The  edges  of 
the  fistula  were  surrounded  with  extensive  scar  tissue,  and  the  cervix  was  con- 
cealed in  a  mass  of  scars  at  the  vault. 

At  the  operation  Douglas's  cxd'desa<)  was  opened ;  then  the  recto-vaginal 
septum  was  split  from  the  incision  in  the  vaginal  vault  down  through  the  recto- 
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vaginal  fistula  and  on  downward  through  the  anus.  The  edges  of  the  large 
defect  m  the  anterior  vaginal  wall  were  now  encircled  by  a  broad  area  of 
denudation,  and  the  retroverted  uterus  drawn  out  through  Douglas's  pouch  and 
freshened  by  scraping  its  borders  in  front  of  the  broad  ligaments.  The  uterus 
was  now  attached  to  the  edges  of  the  fistula  on  all  sides  by  silk  sutures,  which 
had  been  previously  laid  through  the  margins  of  the  fistula. 

The  scar  tissue  and  edges  of  the  fistula  in  the  recto- vaginal  septum  were  now 
removed  and  closed  on  the  rectal  side  with  catgut,  and  on  the  vaginal  side  with 
silk  sutures.  The  body  of  the  uterus  was  next  united  to  the  urethra,  and  the  fun- 
dus uteri  removed  in  a  wedge-shaped  excision  and  sutured  on  all  sides.  Finally 
the  perineal  wound  was  closed  with  wire  sutures  uniting  the  sphincter  and  about 
1  centimeter  of  the  tissue  above  it.  The  bladder  was  drained  with  a  catheter  and 
the  wound  healed  throughout,  except  for  the  formation  of  a  small  recto-vaginal 
fistula,  which  closed  spontaneously  after  the  escape  of  some  silk  threads. 

Three  months  after  the  operation  there  was  no  incontinence  of  urine,  and 
the  weak  sphincter  had  recovered  its  power  under  the  use  of  hypodermics  of 
strychnin  in  its  immediate  neighborhood.  All  lateral  expansion  of  the  bladder 
had  disappeared,  and  instead  of  this  there  was  a  distention  of  18  centimeters 
upward. 

Vesico-ntero-vaginal  Fistula  (Fistula  Laqueatica). — These  fistulse  are  situated 
at  the  vault  of  the  vagina  close  against  the  cervix,  which  is  frequently  involved 
by  the  destruction  of  a  portion  or  all  of  its  anterior  lip. 

They  occur  either  from  extensive  sloughing  in  this  region,  or  more  frequently 
from  a  laceration  of  this  part  of  the  cervix,  often  due  to  the  obstetric  forceps, 
extending  into  the  vault  of  the  vagina  and  on  into  the  bladder.  This  mode  of 
origin  is  well  shown  in  a  case  reported  by  Dr.  II.  C.  Coe  {Amer.  Jour.  Med.  Sci.^ 
1890,  p.  487),  in  which  he  did  a  successful  suprapubic  amputation  of  the  uterus 
for  rupture  during  labor.  Before  Dr.  Coe  operated  on  the  woman,  however, 
an  attempt  had  been  made  to  introduce  the  forceps  through  the  undilated  cer- 
vix, which  resulted  in  a  rupture  of  the  cervix  extending  into  the  bladder  and 
leaving  a  cervico-vaginal  fistula  behind. 

A  similar  case  of  double  fistula  is  also  figured  by  Otto  v.  Ilerff  {Zeit.f.  Geh. 
und  Gyn.^  vol.  xxii,  1891,  p.  10). 

A  case  of  my  own,  which  I  saw  April  1,  1885,  also  goes  to  prove  that  these 
fistulae  are  often  the  result  of  a  tear  rather  than  a  sloughing.  The  patient  had 
had  a  severe  instrumental  labor  with  a  stillbirth  six  weeks  before:  she  came  to 
me  with  a  small  fistula  just  at  the  vault  of  the  vagina  on  the  right  side  against 
the  cervix.  This  fistula  opened  two  ways,  from  the  bladder  backward  into  the 
cervical  canal,  and  downward  into  the  vaginal  vault.  See  Fig.  220.  There  is, 
I  think,  no  other  conceivable  way  in  which  such  fistulae,  lying  so  close  to- 
gether in  this  position,  could  have  been  brought  about,  except  by  a  tear  ex- 
tending through  the  cervix  and  forward  into  the  bladder,  followed  by  a  healing 
of  the  vaginal  cervix  between. 

The  fistula  following  a  tear  is  apt  to  be  small,  while  that  following  a  slough 
may  take  in  the  whole  anterior  part  of  the  vaginal  vault. 
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Treatment . — A  small  fistula  of  recent  origin  may  get  well  spontaneoaslj, 
or,  as  in  my  own  case  just  cited,  may  recover  after  stimulating  applications ;  I 
used  the  nitrate  of  silver  stick  several  times  with  improvement,  and  after  the  pa- 
tient went  home  she  recovered  entirely. 

The  essential  difference  between  the  treatment  of  these  and  the  vesico-vaginal 
fistulae  lies  in  the  close  proximity  of  the  rigid  cervix  whose  tissues  can  not  be 
drawn  together  like  that  in  the  flexible  vaginal  walls.  In  addition  to  this,  the 
fistula  may  form  a  sinus  longer  than  the  ordinary  vesico-vaginal  fistula,  and  the 
denudation  and  approximation  may  effect  only  the  closure  of  the  bottom  of  this 
sinus,  which  for  this  reason  refuses  to  heal. 

A  variety  of  operations  have  been  proposed,  among  them  the  following 
are  of  practical  value : 

A  simple  closure  may  be  effected  in  the  absence  of  any  scar  tissue  sur- 
rounding a  small  fistula  by  making  a  deep  funnel-shaped  denudation  on  the  vagi- 
nal surface,  and  then  passing  several  silkworm-gut  sntures  from  before  backward 
through  both  edges  of  the  fistula  and  the  anterior  cervical  lip  as  well.  This  will 
not  succeed  if  there  is  much  destruction  of  the  cervix  with  scar  tissue. 

The  anterior  lip  of  the  cervix  may  be  effectively  utilized  to 
close  a  larger  defect  in  the  vault  by  paring  its  edges  and  attaching  them  by 
sutures  directly  to  the  sides  and  edges  of  the  fistula  pared  on  its  vaginal  surface. 
If  there  is  too  much  tension  created  in  pulling  the  cervical  Up  down  and  attach- 
ing it  to  the  fistula  in  this  way,  this  may  be  relieved  by  splitting  the  cervix 
bilaterally  up  to  or  above  the  vaginal  vault,  in  this  way  elongating  the  anterior 
lip,  which  is  then  easily  pulled  out  so  as  to  cover  in  the  defect. 

The  posterior  lip  of  the  cervix  is  in  some  cases  easier  to  ap- 
proximate to  the  anterior  edge  of  the  fistula  than  the  anterior  lip.  When  this  is 
denuded  and  attached  so  as  to  fill  in  the  defect,  the  cervical  canal  is  turned  into 
the  bladder,  and  menstruation  henceforth  takes  place  through  this  viscus. 

Dr.  N.  Bozeman  has  advocated  the  preparation  of  those  cases  where  there  is 
scar  tissue  and  fixation  by  catching  the  uterus  with  forceps  and  dragging  it  down 
daily  for  some  weeks  beforehand,  so  as  to  gradually  overcome  the  resistance. 

Detaching  the  Uterus  from  the  Bladder  and  then  sutur- 
ing the  Fistnla . — The  best  plan  of  all,  and  one  doing  away  with  the  diffi- 
cult defiling  with  the  scar  tissue,  is  the  following  (see  A.  Wolfler  in  v.  IlerflPs 
paper,  ZeiL  f,  Geb.  und  Gyn,^  1891,  p.  5) : 

a.  The  cervix  is  caught  and  drawn  down  and  backward,  and  separated  from 
the  vaginal  vault  in  front.  This  separation  is  continued  well  above  the  fistula 
by  detaching  a  part  of  the  bladder  from  the  supravaginal  cervix. 

J.  The  edges  of  the  fistula  are  then  pared  down  to  the  vesical  mucosa,  taking 
care  to  get  rid  of  all  scar  tissue. 

c.  The  fistula  may  then  be  closed  by  internipted  fine  silkworm-gut  sutures, 
or  ])y  buried  continuous  catgut  sutures  in  two  or  three  layers. 

rf.  After  this  the  cervix  may  be  attached  again  to  the  vaginal  vault  by  means 
of  several  silkworrn-gut  sutures. 

It  is  important,  for  five  or  six  days  after  the  operation,  to  keep  the  bladder 


TKSICO-lTTERO-VAGrKAL  FISTULA  {FISTULA  LAQUEATICA), 


349 


empty,  and  to  aToid  an  infection  at  the  vault  by  keeping  a  clean,  loose  iodoform 
pack  in  the  Tagina* 

Treodelenburg  (  YolhmamCs  Sanmi,  Mm.  Vof*t,^  355)  recommends  the  fol- 
lowing plan  of  dealing  with  vesico-vaginal  fistulee  when  thej  cmi  not  Im  satis- 
factorily exposed  on  the  vaginal  Bide;  also  for  fl^tuIiB  in  the  inmediate  neigh- 
borhood of  the  ureter^  for  vesico-uterine,  uretero-eervical,  and  uretero-vaginal 
fistnlse : 

Tlie  patient  is  placed  on  the  table  with  the  pelves  well  elevated  at  an  axis  of 
not  less  than  forty -five  degreea  to  the  liorizontal;  by  this  poetore,  when  the 


Supra  PC  BIG  Incirion  heMJ*  Abovk. 

bladder  is  incised,  it  at  once  fills  with  air,  and  its  entire  mterior  is  well  exposed 
to  view. 

The  bladder  ie  opened  bj^  making  a  transverse  incision  10  centimeters  long 
across  the  npper  lH>rder  of  the  Bymphy*^ie,  separating  the  attat^hments  of  both 
recti  muscles,  and  ex ]x>Bing  the  prevesical  space ;  a  transverse  oi)eiiing  in  the 
bladder  is  then  made  5  to  i\  centimeters  long.  The  edges  of  the  fistula  now  ex- 
posed are  denuded  m  tbe  form  of  a  shallow  funnel  in  such  a  way  as  to  remove 
a  broad  band  of  tissue  from  the  bladder  nmcosap  and  a  narrow  one  from  the 
vagina  and  cervix.  The  e<lge8  are  brought  together  with  silkworm-gnt  sutures ; 
in  the  first  cases  tbese  were  tied  in  the  bladder,  but  later  two  needles  were 
threaded  on  one  suture,  and  both  ends  were  passed  through  into  the  vagina, 
where  they  were  tied. 

The  incision  into  the  bladder  is  now  closed  down  to  an  opening  left  for  a  T- 
drain*    The  patient  is  compelled  to  lie  in  Sims's  position  until  the  fifth  day, 
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when  she  may  turn  over  for  a  time  on  her  back.  The  drainage  tube  is  removed 
from  the  ninth  to  the  twelfth  day,  after  which  the  abdominal  wound  heals  of 
itself. 

While  the  attempt  to  close  a  fistula  in  this  way  failed  in  the  first  two  cases, 
it  succeeded  in  the  two  following.  In  the  case  described  in  detail  by  the  author 
the  fistula  was  the  size  of  a  plum  stone,  fixed  by  scar  tissue,  and  associated  with 
the  loss  of  the  right  half  of  the  cervix. 

Dr.  H.  C.  Coe's  case,  cited  above,  in  which  the  uterus  had  been  amputated 
for  a  parturient  rupture,  had  a  fistula  to  the  left  of  the  cervix  situated  in  cica- 
tricial tissue;  a  probe  entered  through  the  opening  into  the  bladder  but  not 
into  the  cervical  canal,  although  there  was  a  communication  on  that  side  too, 
shown  by  milk  injected  into  the  bladder  coming  out  of  the  canal.  The  opera- 
tion performed  was  a  unique  one.  He  first  divided  the  bridge  of  tissue  sep- 
arating the  fistula  from  the  cervical  canal,  and  then  pared  the  edges  of  the 
fistula  and  excised  the  entire  remaining  cervix,  leaving  nothing  but  vaginal 
mucous  membrane  to  be  included  in  the  sutures  along  the  entire  line  of  the 
wound.  The  opening  of  the  ureter  was  identified  in  the  upper  margin  of  the 
fistula  and  avoided.  The  wound  was  now  closed  by  thirteen  silver  wire  sutures 
and  three  silk  ones.    The  recovery  was  complete. 

Vesico-nterine  Fistula. — The  causes  which  produce  a  vesico-uterine  fistula 
are  the  same  as  those  producing  some  cases  of  cervico-vesico-vaginal  fistula — 
that  is,  a  tear  of  the  cervix  which  extends  through  into  the  bladder,  up  into 

the  uterus,  and  which  heals  in  this 
group  of  cases  in  its  lower  part,  leav- 
ing a  persistent  opening  between 
the  bladder  and  the  cervical  canal. 
The  result  of  this  is  that  tlfe  urine 
constantly  dribbles  out  through  the 
cervix  into  the  vagina.  If  the  open- 
ing is  small  the  patient  may  pa^s 
some  urine  naturally,  leading  the 
physician  to  the  erroneous  conclu- 
sion that  the  fistula  communicates 
with  one  of  the  ureters  and  not 
with  the  bladder.  Tliis  vrill  be 
disproved  by  injecting  milk  into 
the  bladder  and  seeing  it  ooze  out 
through  the  cervix,  and  by  examin- 
ing the  bladder  with  a  cystoscope  and  inspecting  the  fistulous  orifice,  as  well  as 
by  noting  the  fact  that  the  discharge  of  the  urine  from  the  cervix  lacks  the 
peculiar  intermittency  of  a  ureteral  flow.  If  necessary  the  ureters  may  be 
catheterized  and  their  patency  demonstrated. 

The  proper  treatment  of  a  vesico-uterine  fistula  is  well  described  by  F.  H. 
Champneys  {Trans,  of  the  Obst  Soc,  of  London^  1888,  vol.  xxx,  p.  348),  in  an 
article  entitled  Descriptum  of  a  New  Operation  far  Vesico-nt^ne  FistyJu. 


Fio.  220.- 
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The  procedure  is  as  follows :  The  patient,  thirtj-dght  years  old,  had  had 
four  severe  labors^  the  la^t  two  instnimentaL  Iler  ]>elvi8  \vm  generally  con- 
tracted  and  flattened,  and  the  last  labor  continued  four  days  and  wm  terminated 
by  the  forceps ;  on  the  eame  day  the  urine  began  to  flow  by  tlie  vagina,  and  con- 
tinued to  do  so  up  to  tlie  day  of  operation. 

i.)n  examining  jm*  vafjinum^  the  cervix  was  found  nithcr  large  and  flabby  and 
the  c-anal  big  enough  to  admit  the  index  finger  for  an  inch.  Ou  injecting  tlie 
blmlder  a  large  stream  escjipe*!  from  the  cervix,  and  a  bent  probe  introduced 
through  the  urethra  could  be  passed  on  directly  into  the  cervical  canal. 

Operation  May  12, 1S87.    a.  After  passing  a  probe  through  the  tistolaae  just 
dcscril)cd,  and  bringing  it  out  at 
the  cervix,  the  latter  was  steadied 
with  a  volseUa  forcepa 

4,  A  transverse  incision  3^ 
centimeters  long  was  made 
through  the  anterior  fornix  from 
the  vagina  and  the  blaikler  dis- 
sected up  from  the  cervix  with 


Fiu.  221.— VEflico-irrKRjjfB  FisrrLA  riiEATEn  et  rnwiEcr- 

ISia  TITC  HL.AlH»KJt  Free  FRuM  TJIE  tlTKRtiB  AKI*  fiKWlHU 
UP  TMIE  FtwrULA, 

Tho  loujr  armw  «liows  thti  position  of  tlto  fiftttiln,  the 
hLort  arrow  polnijt  to  ilie  lino  of  ititjit*iori  in  front  of  tiiu  cer- 
vix fief  if)  rati  nji^  the  cervix  (ci  from  th%  vnirmiL  (r^^;  the  edges 
of  ilie  titttulfl\d  h)  ara  tlioa  approxitiiuted  and  {cd)  united 
oguiti. 


scissors  and  fingers  as  in  a  vaginal 
extirpation  of  the  uterus.  The 
dissection  was  carried  well  above 
the  fistula^  dividing  it  into  tvro 
pirt^  one  opening  into  tlio  blatlder 
and  the  other  into  the  cervix,  each 
admitting  tlie  index  finger  easily. 
No  f  i-e^Iiening  was  required, 
m  the  whole  surface  wtis  mw. 
Seven  fine  silver  sutures  were 
passed  from  side  to  side  to  close 
the  opening  in  the  bladder,  each 

one  being  entered  an  eighth  of  an  inch  from  the  hole  and  hmught  out  on  its 
edge,  avoiding  the  mucosa.  Four  similar  euture^  closed  the  cervix.  These 
snturcs  were  all  cut  short, 

d.  The  vaginal  wall  wae  then  united  to  the  cervix  by  four  long  silkworm- 
gut  sutures,  subsequently  removed, 

A  self*ret-aining  catheter  was  left  in  the  bladder  and  a  gauze  pack  put  in  the 
vagina    The  re^^nlt  Wiis  a  perfect  recovery  of  function. 

I  operateiJ  January  \%  1893,  on  a  somewhat  similar  ease-  Tlie  patient  (F. 
H,,  1750),  forty-six  years  old,  ha^l  had  twelve  childreri,  the  last  two  bom  instm- 
mentally.  At  the  last  confinement  she  was  four  weeks  alied  instead  of  four  days, 
as  usual,  and  from  the  fourth  day  on  she  sulfered  from  incontinence  of  urine. 

lioth  vaginal  walls  were  foutid  lax  and  pouting,  and  the  anterior  lip  of  the 
cervix  wae  completely  destroyed.  At  a  point  well  above  the  vaginal  vault  a  fis- 
tula 1*5  centimeter  in  diameter  opened  into  the  anterior  cervical  wall.  This 
ivaij  treated  by  exposing  the  cervix  with  a  speculum  and  drawing  it  down,  and 


then  cutting  across  the  vault  of  the  vagina  and  detaching  the  cervix  from  the 
bladder  and  so  separating  the  fi.stula  for  1/5  centimeter  on  all  sides  from  the 
vagina  and  uterus,  laying  bare  a  hole  in  the  bladder  wall  8  millinietrers  in  diame- 
ter.  This  was  closed  by  four  silkworm-giit  sutures  introduced  from  side  to  side, 


Fro.  VKti^o-trntmiKi  FiBtuLA,  Buti^rba  ULcjftiKu  tn&  BLAUDUtt  in  Fua^K  lUT  not  vet  ti«». 

with  fine  catgut  between  for  accurate  approximation ;  the  cervical  part  of  the 
fistula  was  left  open,  aud  the  vaginal  vault  was  not  closed.  See  Fig.  222.  A 
vaginal  pack  was  tlien  put  in  and  the  bladder  drained  by  a  catheten 

In  two  weeks  the  silk  worm -gut  sutures  were  removed  and  the  union  found 
perfect  throughout. 

Other  Tesioal  FiatnlBB.— Aside  from  the  genital  fistulpe  which  have  just  been 
discussed^  fistulous  communications  with  other  organs  are  but  rarely  oliserved. 
This  immunity  is  due  to  the  fact  that  some  unusual  accident  le  necessary  to 
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e^talilkh  a  communication  Ijetween  tlie  bladder  and  any  of  the  other  abdominal 
or  pelvic  viscera. 

A  coinnmnieation  may  be  formed  in  this  way  l>etween  the  bladder  and  a 
tnbe  or  an  ovary  and  between  the  bladder  and  the  snmH  or  large  intestiue. 
When  the  bladder  comnnmicBates  with  a  tnhe  or  an  ovary  tliis  is  brought 
a!>ont  in  one  of  two  ways :  either  (1)  an  abscese  of  the  tul>e  or  ovary  perforates 
the  broad  ligament  at  its  l^aae  and  bo  finds  its  way  into  the  bladder,  or  (2)  an 
ovarian  tumor  forme  adhesions  with  the  peritoneal  portion  of  the  bladder  ;  the 
septum  l>eeomee  thinned  out  and  finally  breaks,  and  the  contents  of  the  eyst 
escape  by  this  avenue. 

An  abscess  perforating  the  broad  ligament  commonly  finds  its  way  into  tlie 
bladder  in  the?  neigh l>orbood  of  the  right  ur  left  eornu — that  is,  at  cither  end  of 
the  posterior  fold.  I  have  seen  a  mm  of  a  tubercular  abscess  of  the  tube  on 
the  right  side  of  tlie  pelvis  disc  barging  in  this  way, 

A  suppurating  dermoid  cyst  may  break  througli  into  the  bladder 
and  the  nature  of  the  abscess  be  detennined  by  the  escape  of  hair  (pilimiction)  or 
bones  discharged  2^*' 
^urelhramy  or  even  by 
a  ttjoth  found  as  the 
nuclcua  of  a  vesical 
calenlns.  A  case  of  this 
sort  is  well  described 
by  Dr.  G.  C.  Blmk- 
man  (  Anier.  Jtmr^  of 
the  MetL  StnenceH^JKn- 
uarvj  p.  411). 

The  patient,  thirty-six 
years  old,  firwt  noticed 
air  escaping  from  the 
bladder,  then  urine 
passed  by  the  rectum, 
and  she  sufTei-ed  from 
a  cystitis.  A  calculus 
was  found  and  re- 
moved. This  con- 
tained a  ti>oth,  and  in 
the  course  of  seven 
years  four  similar  cal- 
culi containing  teeth 
as  nuclei  were  extracted.  Some  months  after  the  last  one  was  removed  she  began 
tfi  pass  hairs  inc^rusted  mth  phospbatic  deposits,  Dr,  Blaekman  also  gives  a 
careful  review  uf  tlie  literature  of  the  subject. 

Fig.  i225  shows  tlie  condition  found  in  a  patient  of  Dr*  Henry  Eisner,  of 
Syracuse,  N,  Y.,  in  a  ca^e  of  pyuria  due  to  a  dermoid  eyst.    The  imtient,  forty 
years  old,  had  knovm  of  the  existence  of  the  tumor  for  over  tw^enty  years, 
2n 


a  ITT  A  L  SKCTlOif. 

The  MhAiik  of  the  pDssary  lies  bunod  In  the  m:to-viif  inal  aeptum.  The 
va^ititt  b  atmic  nnd  the  jiim  cftvity  in  iX»  upptr  portion  dlflvfaatg««  into  the 
bla<kii!r,  whieh  lu'ft  fontraeteil  behind  the  (*vinphywis*  hy  «  ftstoloitft  opuo- 
ini,'  t  uu»e<l  by  the  cup  of  the  |wH««t:j'*  Th**  fiy  pt^rtropby  of  the  v«ioo-  auU 
un^thro-vi^injal  Hciptuiu  ih  &1flO  abo oft  alfio  in  Fig«  %t4t. 
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Three  years  before  the  operation  the  previously  movable  tumor  beenme  fixer! 
above  the  8yfii|)hyfiis,  and  for  tlie  flame  length  of  time  she  suffered  from  a  pyuria. 

The  tumor  was  found  at  the  operatiou  to  l>e  a  n^ht  dermoid  cyst  densely 
adherent  to  and  disehargiiig  its  eontenti  into  the  bladder ;  after  freeing  numerous 
surrounding  adhesionSj  the  dense,  fibrous  §mus,  S  centimeters  in  diauieter^  wa*^ 

dissected  out  down  to  the 
bladder  just  above  the 
symphysis  pubis  ami  eut 
off,  exposing  a  lumen  of 
al>out  3  niillimetors, 

Tliis  was  cloBed  by  six 
interrupted  buried  eatgut 
sutures  and  the  vesical 
peritoneum  was  then 
dmwn  over  it  and  uuitai 
by  six  more  catgut  su- 
tures, leaving  a  longitudi* 
nal  linear  wound  at  the 
site  of  the  attac*hment. 
No  drain  was  used.  The 
pus  disappeared  at  once 
and  a  perfect  recovery 
followed.  When  drainage 
is  necessary  it  is  easy  to 
make  the  wound  entirely 
extrajteritoneal  by  uniting 
the  jjerit^neum  from  the 
Idadder  up  on  to  the  ab- 
dominal wall,  BO  aiS  to  leave 
whatever  space  is  degired 
between  the  peritoneum 
an<l  tlie  symphysis. 
An  extra-uterine 

may  also  suppurate  and  open  into  the  bhulder,  and  the  nature  of  the  affection 
first  lie  made  clear  l>y  tlie  escape  of  one  of  the  hones  through  the  urethra, 

Therig  {CeniralbLf.  imtere  Med,^  Bd,  xv,  p<  97)  ha^  observed  in  women  two 
eases  of  puraty  phi i tic  (vermiform  appendix  ?)  aliscesses  breaking  into  the  blad- 
der; both  recovered  under  irrigation, 

A  case  of  colo- vesical  fistula  is  rep*irted  by  K*  Harrison  {Twentieth  Cenf  urtj 
PracUeey  New  York,  1895,  vol,  i,  p.  21^2),  Air  hubbies  oscrupcd  tlirongh  the 
urethra  and  granular  cells  and  spiral  vessels  were  found  in  the  urine,  and  after 
deatli  the  colon  was  found  adherent  to  the  bladder  and  a  cherry -stone  lying  in  a 
diverticulum  among  the  adherent  intciitines.  The  dibrh  in  the  urine  evidently 
came  from  the  disintegrating  kernel  of  the  stone. 

The  symptoms  produced  by  the  communication  of  any  of  these  extru- 
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vesical  eaes  with  the  bladder  are  those  of  cystitis,  often  with  fever  and  cMlla,  and 
the  admixture  of  var^^nng  afiioiuits  of  pm  with  tht5  urine,  and  it  may  be  with 
other  elements  which  characterize  the  kind  of  tumor. 

The  diagnosis  will  lie  made  by  the  ordinary  routine  cyetoscopic  examina- 
tion, which  reveals  the  secondary  caf^rrhal  condition  of  the  vesical  mucosa  and 
tlic  uitenser  ai*ea  of  inflammation  around  the  fistulona  opening  in  whatever  part 
of  the  bladder  it  h  located ;  and  by  ptis^ing  a  searcher  into  the  fit^tula,  and  in 
gome  eases  on  into  the  sac.  The  bimanual  examination  will  also  often  sliow  the 
presence  of  an  inflammatory  niat^s  in  clos^e  comraunication  witli  the  bladder, 
and  in  an  entero-veaical  tiatula  the  passage  of  air  bubblea  by  the  urethra  in  sig- 
nificant. 

In  the  caae  of  tubercular  absc^ess  referred  to  above  I  found  pus  in  the  nrine, 
varying  in  quantity  at  different  times,  and  occasionally  tubercle  bacilli.  The  in- 
flanmiarion  in  the  bladder  was  most  intense  at  the  right  cornii — that  is,  in  front 
of  the  right  broad  ligament,  where  there  was  a  group  of  fleshy  gninulations-  A 
little  buhl>le  of  air  oozing  out  between  these  one  day  when  the  patient  was  being 
exatnined  in  the  knee-breast  position  revealed  the  presence  and  position  of  a  fis- 
tulous orifice.  An  examination  under  anesthesia  now  showed  that  the  right  tul>e 
and  ovary  were  con- 
tracted d*iwn  into  a 
axuall  bard  mass  ad- 
herent to  the  base  of 
the  broad  ligamentj 
through  which  they 
conmnmicjitcd  with 
the  opening  in  the 
bladder. 

Dr.  (\  P.  Nolde, 
of  Philadelphia  ( MerL 
ami  Surg.  liep^frter, 
January  19,  18H9), 
hadacai^eof  recto- 
vesical  fistula 
following  an  ischio- 
rectal abscess  five 
years  before.  Af- 
ter the  abscess  dis- 
charged she  passed  wind  and  small  pieces  of  focal  matter  by  the  urethra  at 
irregular  intervals. 

At  the  examination  an  extensive  old  scar  from  a  pessary  was  found  on  both 
sides,  and  in  the  [sostcrior  fornix  of  the  vagina,  but  no  fistula  could  he  found 
after  the  most  careful  search.  At  Dr,  Noble's  enggestion,  however,  on  the 
following  day  hydrogen  gas  was  forced  into  the  rectum,  found  its  way  into 
the  bladder,  and  was  lighted  at  the  end  of  a  cathet^^r  introduced  into  the 
urethra. 
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Treatment . — Tlie  proper  line  of  treatment  must  depend  on  the  individ- 
ual case ;  no  general  rules  can  l)e  laid  down.  The  local  affection  of  the  bladder 
tends  to  a  spontaneous  recovery  when  the  cause  is  removed.  If  the  patient's 
health  will  permit  it,  a  sac  which  opens  into  the  bladder  should  therefore  either 
be  enucleated  and  the  soui-ce  of  the  discharge  stopped,  or  evacuated  and  drained 
in  some  other  direction — into  the  vagina,  or  by  the  abdominal  wall — so  as  to 
give  the  bladder  a  chance  to  recover. 

In  one  of  the  worst  cases  of  pyuria  I  have  ever  seen  a  cure  was  effected  by 
opening  and  draining  the  abscess,  which  lay  in  front  of  the  uterus,  through  the 
anterior  fornix  in  the  vagina.  In  another  case  a  pelvic  abscess  on  the  right  side, 
discharging  through  the  bladder,  was  relieved  by  enucleating  both  tubes  and 
ovaries  with  the  uterus,  leaving  the  vaginal  portion  of  the  cervix,  which  was 
sewed  over  the  fistulous  orifice  at  the  base  of  the  broad  ligament,  so  as  to  divert 
any  discharges  into  the  vagina.  The  fistula  could  not  be  closed  by  direct  suture 
on  account  of  the  friable  inflammatory  tissue  composing  its  walls. 

Hemorrhoids. — Varicose  Bladder. — A  hemorrhoidal  condition  of  the 
bladder  or  vesical  varix  is  a  rare  affection,  in  spite  of  the  fact  that  all 
the  favoring  conditions  for  its  frequent  occurrence  seem  to  be  supplied  in  the 
venous  stasis  so  often  found  in  the  pelvis,  in  the  enonnous  congestion  of  hemor- 
rhoidal venous  sinuses,  as  well  as  in  the  congestive  disturbances  found  in  associ- 
ation with  retroflexion  of  the  uterus.  The  frequency  of  inflammatory  disturb- 
ances in  the  neighboring  genital  organs,  and  the  great  development  of  crural  and 
labial  varices  in  pregnancy,  as  well  as  the  increased  amount  of  blood  observed  in 
the  bladder  in  that  condition,  would  also  lead  one  naturally  to  expect  to  meet 
with  a  varicose  condition  of  tlie  bladder  as  a  common  occurrence  under  these 
circumstances.  When  found  in  men  vesical  varix  is  apt  to  be  associated  with 
rectal  hemorrlioids.  The  cause  of  vesical  varix  has  been  shown  in  them  to 
be  due  to  an  insuftieient  size  of  the  venous  channels  above  the  communication  of 
the  hemorrhoid  and  the  vesical  plexuses,  so  that  a  lower  rectal  congestion  brings 
with  it  at  the  same  time  a  vesical  stasis.  In  1854,  Guyon  exhibited  a  case  at  the 
Anatomical  Society  of  Paris  in  which  the  neck  of  the  bladder  was  surrounded 
by  a  varicose  venous  circle  with  diverging  dilated  submucous  ramifications. 

II.  Picard  {Traite  (hs  mal,  de  In  ve^m^^  Paris,  1878,  p.  284)  found  in  an 
autopsy  on  a  man  who  died  of  this  disease  that  the  large  venous  plexuses  sur- 
rounding the  prostate  communicated  with  the  hemorrhoidal  plexus.  The  mucosa 
of  a  large  part  of  the  bladder  itself  bristled  with  a  great  number  of  varices,  form- 
ing little  bluish  tits  about  its  neck,  on  the  base,  and  extending  high  up  on  the 
lateral  walls.  Each  little  titlike  projection  was  the  elbow  of  a  vein  projecting 
from  1  to  2  millimeters  beyond  the  surface  of  the  bladder.  Some  of  the  vessels 
near  the  neck  showed  abrasions,  and  others  were  perforated,  demonstrating  the 
source  of  hemorrhage,  and  probably  of  the  infection  of  which  the  patient  died. 

In  the  clinical  history  the  one  characteristic  symptom  is  the  re- 
peated hemorrhages.  In  men  retention  of  the  urine  has  also  been  noted  as 
a  common  symptom. 

The  diagnosis  between  this  condition  and  papilloma  and  cancer  in  its 
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early  Btages,  by  eymptoms  and  an  external  examitiation^  ia  only  made  with  dif- 
ficulty.  If  the  hemorrhages  come  on  with  an  attack  of  the  pileSj  vesical  varix 
may  be  suspected,  e^speciallj  if  difficulty  in  nriiiation  occurs  at  the  mme  time. 
Vesical  varLx  in  also  found  when  tliere  is  a  periodical  bleeding  alternating  be- 
tween the  rectum  and  the  bladder. 

All  doubt  may  be  easily  cleared  up  in  women  by  making  a  direct  cystoscopic 
examination  of  tbe  raucous  surface  of  the  bladder,  when  thu  blue  congested  ves- 
mh  may  be  easily  inspected  and  their  number,  size,  and  dietributioii  deter- 
mined. In  such  a  case  it  is  better  to  examine  first  in  the  dorsal  position 
under  a  moderate  degree  of  elevation,  to  avoid  the  tendency  of  the  knee- 
breast  position  to  produce  an  artitieial  anemia,  temporarily  relieving  the  very 
condition  one  wants  to  see.  The  inspection  should  be  carefully  extended  over 
the  whole  circumuretliral  area,  and  from  thent*e  down  the  urethra  as  the  specu- 
lum is  withdmwn. 

Arbuthnot  Lane,  at  a  meeting  of  the  CHnical  Society  of  London  (Laneet, 
March  18,  1805,  voL  ii,  p.  1252),  reported  a  rare  condition  under  the  title  of 
A  NmHild  Gmwth  (if  the  3fumm  Membrane  of  the  Bhidder. 

A  c*hild,  aged  thi'oe  years  and  a  half,  had  l>een  passing  bloody  urine  for  two 
years,  tlie  blood  at  times  coming  away  in  large  clots.  When  seen  by  Lane  the 
hemorrhage  was  so  severe  and  bad  been  so  long  continued  as  to  endanger  life. 
On  examining  the  patient,  several  nevoid  patches  were  seen  around  the  anus 
and  on  the  buttocks*  By  abdominal  palpation  tbe  bladder  could  be  distinctly 
felt  above  the  pubet?.  When  tbe  Idadder  was  opened  above  the  symphysis  pidjis, 
large  nevoid  masses,  some  as  large  as  grapes,  protru<ied  through  the  wound; 
mofrt  of  these  were  soft  and  bled  easily  *  a  few  were  hard  and  apjmrently  cystic. 
Almost  the  wliole  of  the  mucous  surface  of  the  bladder  was  affected. 

Am  an  operation  seamed  to  be  practically  out  of  the  question,  the  incision 
was  closed^  and  afterward  the  hemorrhage  practically  ceased,  the  urine  being 
only  a  little  blood  tinged  at  times. 

Treatmen  t,— If  the  discovery  of  the  varicose  condition  is  made  acci- 
dentally, and  there  are  no  urgent  symptoms,  nothing  should  be  done,  but  in  a 
jwrsisteritlv  bleeding  case  in  a  woman,  after  diagnosing  the  cause  of  the  bleeding 
and  locating  its  potiition  in  the  bladder,  one  of  several  plans  may  be  followed ; 
in  a  mild  c^  the  gal vano- cautery  iTitroduced  through  the  speculum  maybe 
used  over  small  areas  at  several  sittiii*^. 

If  the  uretlira  is  dilated  to  afJmit  a  No,  15  to  18  speculum,  one  or  more 
ligatures  even  may  tben  easily  be  throwTi  about  several  of  the  larger  venous 
trunks  by  means  of  a  fine  curved  needle  on  a  fixed  handle  c^irrving  fine  silk, 
which  can  then  be  tied  by  using  a  little  instrument  prongefl  like  a  pitchfork  to 
afford  a  point  of  counter  pressure  witliin  the  bladder.  A  more  active  and 
direct  interference  may  be  made  by  means  of  an  incision  through  the  anterior 
vaginal  wall,  everting  and  exposing  tbe  veins  at  the  neck  of  the  bladder.  Sev- 
eral of  the  larger  trunks  may  then  be  tied  with  fine  silk  and  the  vaginal  incision 
close<l  agaiTi. 

Dr.  W.  Kyan,  of  Springfield,  III,  had  a  ease  of  varix  in  a  woman  which  he 
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successfully  treated  by  a  suprapubic  incision.  The  patient  was  thirty- 
one  years  of  age  and  married,  and  for  six  months  had  passed  large  quantities  of 
blood  with  her  urine,  in  clots ;  whenever  the  bladder  became  distended  with  the 

clots  her  suffer- 

/Kj  ^    ing  was  extreme. 
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a  generally  de- 
pressed state  of  health  that  several  of  her  physicians  thought  she 
was  suffering  from  a  serious  renal  affection.    There  were  no  rectal 
hemorrhoids  at  all.    Washing  out  the  bladder  and  the  use  of  injections  only 
made  her  worse. 

On  December  19,  1890,  Dr.  Ryan  opened  the  bladder  above  the  symphysis 
pubis  and  found  an  extensive  dilatation  of  the  veins  about  the  neck  of  the  blad- 
der, at  the  base,  and  running  up  on  the  sides  just  under  the  intact  mucosa,  about 
2  millimeters  in  diameter.  In  opening  the  bladder,  some  veins  about  the  neck 
were  cut,  and  continued  to  bleed  moderately  through  a  drainage  tube  which  was 
left  in  for  five  days.  After  this  simple  treatment,  incision,  inspection,  and  drain- 
age, she  made  a  perfect  recovery. 

Hyperemia. — By  hyperemia  or  a  congestion  of  the  vascular  system  of  the 
bladder  is  meant  either  a  local  or  a  general  flushing  of  the  vesical  capillaries,  pro- 
ducing an  increased  redness  of  the  surface,  in  contradistinction  to  a  hemor- 
rhoidal condition,  where  the  venous  trunks  are  involved  and  the  capillary  veins 
are  greatly  distended.  A  physiological  hyperemia  of  the  bladder  may  be  ob- 
served when  nature  determines  any  large  amount  of  blood  to  a  neighboring 
organ,  as,  for  example,  in  pregnancy.  A  localized  hyperemia  of  the  vesical 
mucosa  is  often  found  also  associated  with  inflammatory  disease  in  the  imme- 
diate neighborhood.  The  withdrawal  of  the  obturator  from  the  end  of  the 
vesical  speculum  always  produces  a  little  patch  of  hyperemia  on  the  posterior 
vesical  wall  by  acting  for  a  moment  as  a  piston  and  sucking  the  vesical  mucosa 
into  the  end  of  the  speculum. 

Hyperemia  of  the  Trig'onum. — This  is  a  common  condition  local- 
ized in  the  trigonum,  and  rarely  extends  beyond  its  limits,  except  into  the 
urethra. 

The  entire  surface  of  the  trigonum  may  be  of  a  deep  rosy  red,  the  injection 
extending  around  both  ureteral  orifices ;  the  border  of  the  injected  area  l)ecome8 
gradually  merged  into  the  surrounding  sound  tissue.  The  surface  of  the  mucosa 
sometimes  has  a  slightly  puffy  or  edematous  appearance.  The  injection  may 
be  of  a  patchy  nature  only  surrounding  the  ureteral  orifices,  or  it  may  even 
be  limited  to  the  neighborhood  of  one  ureteral  orifice. 

The  margins  of  the  injection  when  not  limited  by  the  interureteric  line  are 
irregular  in  outline.  The  most  intense  injection  is  often  in  the  area  closest 
to  the  urethra,  which  is  also  deeply  injected  in  its  upper  part,  and  character- 
ized by  prominent  lacunae. 

The  symptoms  produced  by  a  hyperemia  are  characteristic.   The  patient 
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suffers  from  a  desire  to  empty  the  bladder  at  frequent  intervals,  either  by  day 
or  by  night,  or  both  ;  she  often  complains  of  a  burning  or  bearing-down  sensa- 
tion, or  of  a  feeling  of  fullness  about  the  neck  of  the  bladder.  The  act  of  urina- 
tion is  sometimes  painful,  but  not  always ;  very  often  after  urinating  there  is 
a  distressed  feeling  about  the  parts,  which  persists  for  some  minutes  or  even  an 
hour  or  more,  leaving  her  much  depressed.  Other  patients  may  not  feel  the 
desire  to  urinate  more  frequently  than  ordinary,  but  the  distress  is  experienced 
afterward.  The  whole  area  is  extremely  tender  to  the  touch  either  by  the  end 
of  the  speculum  or  a  probe. 

The  causes  of  this  disease  are  sometimes  difficult  to  determine.  I  find  it  in  all 
those  cases  which  have  hitherto  been  diagnosed  as  irritable  bladder,"  or  "  teasing 
of  the  neck  of  the  bladder  from  retroflexion  of  the  uterus,"  or  "  pressure  of  an 
anteflexed  uterus  on  the  bladder,"  or  "neuralgia  of  the  bladder"  ;  it  is  also  the 
only  lesion  existing  in  many  of  the  cases  under  treatment  for  a  supposed  cystitis. 

It  is  frequently  observed  after  abdominal  pelvic  operations,  and  appears  to 
be  due  in  these  cases  to  the  irritation  of  the  vesical  mucosa  by  the  highly  con- 
centrated urine  discharged  during  the  first  few  days.  I  have  for  the  past  two 
years  almost  eliminated  it  from  my  wards  by  giving  every  such  patient  a  large 
rectal  enema  of  normal  salt  solution  before  she  leaves  the  operating  table ;  the 
salt  solution  dilutes  and  greatly  increases  the  flow  of  urine. 

Another  fruitful  cause  of  hyperemia  of  the  trigonum  is  the  slight  mechanical 
insult  of  catheterization.  It  may  be  that  a  mild  infection  lies  at  the  bottom  of 
some  of  these  cases,  and  that  the  affection  is  in  reality  a  form  of  trigonitis, 
but  this  remains  to  be  proved. 

Diagnosis. — The  diagnosis  will  not  be  difficult  if  all  cases  of  " vesical 
irritability  "  are  examined  by  the  direct  method. 

The  marked  redness  in  the  trigonum  is  at  once  apparent,  and  the  evidence  is 
still  more  decided  when  there  is  a  patch  of  it  on  one  side  while  the  other  remains 
clear.  Often  the  patient  complains  bitterly  when  the  end  of  the  speculum 
touches  this  spot,  and  if  it  is  touched  with  a  searcher  she  will  declare  at  once  that 
the  seat  of  her  discomforts  is  located  there. 

The  examiner  must  guard  against  two  errors  in  making  the  diagnosis  :  First, 
he  must  not  mistake  the  physiologically  greater  injection  of  the  trigonum  over 
that  of  the  rest  of  the  bladder  for  a  hyperemia  ;  he  will  avoid  this  by  familiariz- 
ing himself  with  the  appearance  of  the  normal  trigonum,  and  allowing  for  the 
slight  difference  in  color  which  always  exists. 

In  the  second  place,  he  must  not  mistake  the  hyperemic  blush  al)out  a  ure- 
thral orifice,  which  is  so  commonly  met  with  as  a  sign  of  disease  of  tlie  kidney 
or  ureter  of  that  side,  for  a  simple  hyperemia.  A  few  leucocytes  are  sometimes 
found  in  the  urine  when  the  hyperemia  is  intense. 

Treatment . — The  treatment  should  be  directed  to  the  cause  when  it  can 
be  discovered.  If  it  follows  an  operation,  recovery  is  usually  spontaneous  within 
two  or  three  weeks.  If  the  urine  is  highly  charged  with  urea,  diluents  should 
be  given  ;  water  and  flaxseed  tea,  and  citrate  of  potash  and  lithia  in  large  doses 
are  all  useful.    I  have  found  the  most  relief  from  half-teaspoonful  doses  of 
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Bweftt  spirits  of  niter  repeated  every  two  hours;  fluid  extract  of  zea  ma  is  and 
triticum  repens  in  half-teaspoonful  doses  are  valuable,  particularly  the 
first  remedy.  Any  articles  of  diet,  such  as  tomatoes,  fruits,  or  acids,  should  be 
avoided  when  the  patient  finds  that  they  aggravate  her  condition.  The  bowels 
must  be  kept  well  opened  all  the  time.  A  prolonged  hot  vaginal  douche  often 
gives  great  relief. 

When  these  means  fail,  direct  topical  treatment  should  be  begun  by  placing 
the  patient  in  the  knee-breast  position  and  exposing  the  affected  area,  and  apply- 
ing a  3  to  5  per  cent  solution  of  nitrate  of  silver  to  the  affected  area  alone. 
It  is  easy  to  do  this  with  a  little  absorbent  cotton  twisted  on  a  wire  applicator. 
These  applications  may  be  repeated  every  three  to  five  days  as  long  as  the  affec- 
tion continues  to  improve.  If  the  convalescence  comes  to  a  standstill  I  then 
inject  4  to  6  cubic  centimeters  of  a  2  to  3  per  cent  solution  of  ichthyol  in 
glycerin  into  the  empty  bladder,  and  insert  Clark's  rubber  balloon  as  described 
in  the  next  section  on  cystitis,  inflate  it,  and  leave  it  in  for  from  five  to  ten 
minutes. 

Cystitis. — Bacteriology:  Cystitis  is  a  disease  much  less  frequent  m 
women  than  in  men,  and  exceedingly  rare  in  children.  An  infection  is  the  true 
cause  of  every  case  of  cystitis,  and  the  continuance  of  the  disease  depends  upon 
the  continued  action  of  one  or  other  of  the  various  pathogenic  micro-organisms. 
The  term  cystitis  is  therefore  a  collective  name  for  a  variety  of  inflammatory 
affections  having  certain  symptoms  in  common  in  their  early  stages,  but  often 
differing  widely  in  their  final  forms. 

The  commonest  avenue  of  infection  is  through  the  urethra,  in  which  numer- 
ous organisms  are  constantly  found  normally ;  these  organisms,  together  with 
organisms  from  the  vulva  lodged  on  the  external  urethral  orifice,  may  be  carried 
into  the  bladder  by  the  catheter,  sound,  or  other  aseptic  instrument,  or  they  may 
l)e  introduced  on  unclean  instruments,  and  the  infection  started  up  in  this  way. 
It  is  also  necessary  to  allow  for  a  few  cases  in  which  the  organisms  enter  the 
bladder  from  the  urethra  without  instrumentation,  especially  where  the  urethra 
is  dilated  and  patulous,  as  in  women  who  have  borne  many  children. 

The  bladder  may  also  be  infected  from  the  kidney  either  when  the  kidney 
or  its  pelvis  is  diseased,  as  in  pyelitis  or  pyelonephrosis,  or,  as  has  been  shown, 
even  when  the  kidney  itself  is  heiilthy,  the  organisms  may  be  eliminated  from 
the  body  through  it,  and  so  may  infect  the  bladder.  A  claim  has  also  been  made 
by  Wreden  {Arch,  den  Sciences  Biologique^,  St.  Petersburg,  Bd.  ii,  5,  1894)  that 
a  direct  infection  of  the  bladder  may  take  place  from  the  intestine  under  certain 
conditions ;  in  support  of  this  are  the  experiments  upon  animals,  occluding  both 
rectum  and  urethra,  with  the  invariable  result  of  occasioning  a  true  cystitis,  in 
which  usually  pure  cultures  of  the  organism  used  in  the  experiments  may  l)e 
isolated  from  the  bladder. 

C.  Posner  and  11.  Lewin  report  a  series  of  experiments  {CeniraJbL  f.  Ham 
unci  Sexual' Organe,  Bd.  vii.  Heft  7,  1896)  which  throw  much  light  upon  this 
question  of  a  direct  infection  ;  they  found,  after  closure  of  both  the  rectum  and 
the  urethra,  that  while  they  were  always  able  to  get  pure  cultures  from  the  blad- 
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der  of  eitlier  the  colon  bacilltis  or  tlie  Bpeeial  orgaoiBni  used,  these  organ - 
kmn  were  always  preBeiit  in  the  blood,  and  in  the  enbstance  of  the 
kidneys  as  well,  so  that  although  the  result  of  the  investigation  does  not 
entirely  preeludc  the  possibility  of  a  direct  passage  of  the  intetstinal  liacteria  into 
the  bladder,  it  renders  it  less  prol)able,  wliile  the  chances  are  that  the  infection 
tmvels  through  the  blo<Kl  into  the  kidneys  and  so  enters  the  bladder.  In  sereral 
cases  in  which  they  injected  coloring  matter  into  the  rectum,  in  no  instance  did 
it  apjiear  in  the  bladder  or  bladder  wall.  The  entrance  of  the  organisms  into  the 
l^lood  is  explained  by  the  fat^t  that  there  w^as  always  some  wound  of  the  intes- 
tine or  rectum,  from  the  clamp  or  a  ligature,  opening  up  an  avenue  for  their 
direct  passage  into  the  finer  blood  vessels  or  into  the  lymphatics. 

It  is  also  poBfiible  that  as  a  result  of  the  ligation  changing  the  circulatory 
conditions  from  the  normal  the  organisms  may  have  pejietrated  the  iinwounded 
intestinal  wall,  and  so  have  entered  the  lymphatic  circulation.  That  this  some- 
times 4:*ccur8  in  the  human  being  is  beyond  question j  for  we  know^  that  while  tl»e 
bacteria  are  unable  to  pass  through  the  normal  intestinal  mucosa,  they  do  pene- 
tmte  the  mucosa  and  enter  the  peritoneal  cavity  when  the  vital  activity  of  the 
intestine  is  lowered  or  dead,  as,  for  instam^e,  where  there  is  a  strangulation  of 
the  intestine,  or  w^icre  the  blood  supply  is  cut  olf .  The  c*  o  1  o  n  bacillus 
is  not  infrequently  found  free  in  the  peritoneal  cavity  under  such  cireurastances. 

On  the  other  hand,  Reyniond  (.1/^^^.  de^s  mal.  des  nryaneH  gen.  nnn.^  A]>ril, 
1S93)  has  proved  beyond  any  quei^tion  that  bacteria  can  erjter  the  bladder 
directly  from  inflammatory  areas  in  the  neighboring  organs.  He  was  struck  hy 
the  frequent  occurrence  of  cystitis  in  women  suffering  with  iuflanimation  of  the* 
uterus  or  of  the  Fallopian  tuVKSs^  and  in  most  casern  proved  by  culture  that  the 
organism  w^as  the  same  in  both  organs;  as  an  additi<>nal  proof,  lie  found  in  a 
case  of  salpingitis  in  one  tube  a  localized  cystitis  on  the  same  side  in  the  blad- 
der.  To  complete  his  chain  of  evidence  it  w^as  necessary  to  prove  that  the 
organisms  could  pass  directly  through  Hie  walls  of  the  bladder  from  tlie  neigh- 
Wring  inflamed  area.  To  do  this  he  laparotomizcd  dogs  and  injected  %  or  3 
centimeters  of  a  culture  of  the  u  r  o  -  h  a  c  i  1 1  u  s  1  i  q  u  i  f  a  c  i  e  n  s  of  Krogius, 
which  he  had  is^jlatcd  f  rnm  a  case  of  salpingitis  and  cystitis,  un<lcr  the  peri- 
toneum covering  the  bladder. 

Ten  houm  latter,  on  removing  the  ligature  from  ttie  penis,  lie  found  a 
cystitis  present,  and  was  able  to  obtain  pure  cultures  of  the  uro-bucillus  from 
the  bladder,  cultures  from  the  blood  and  kidneys  remaining  sterile.  He  also 
demonstrated  the  organi^i^ms  in  tlie  bladder  walls  under  the  spot  wliere  the  in- 
oculation was  made,  and  at  this  place  tlie  cystitis  was  most  marketl,  showing  in 
one  c^se  an  ulcerated  area.  By  further  experiments  he  proved  that  the  organ- 
ism was  able  to  penetrate  the  peritoneum . 

The  clinical  cases,  togetlier  with  the  experiments?  on  animals,  prove  his  con- 
clusion that  cystitis  may  arise  from  the  passage  of  orgiinisms  directly  from  a 
diseased  tube  or  ovary,  the  blood,  Icidncyn,  and  other  organs  remaining  sterile, 
when  the  predisposing  condition  is  present  in  the  form  of  a  congestion  of  the 
bladder  caused  by  the  neighboring  infet'ted  area. 
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Finally,  the  infection  may  come  from  rupture  into  the  bladder  of  purulent 
collections  in  the  other  abdominal  viscera,  as,  for  instance,  in  the  rupture  of 
tubal,  ovarian,  or  perityphlitic  abscesses. 

The  direct  predisposing  causes  are  still  to  some  extent  unknown.  We  do 
know,  however,  that  in  the  normal  bladder,  though  there  are  often  pyogenic 
organisms  present,  cystitis  is  not  set  up  ;  this  has  been  amply  proved  by  experi- 
ments both  on  the  lower  animals  and  on  the  human  being,  for  we  know  that  the 
typhoid  bacillus  and  many  other  pyogenic  organisms  are  excreted  by  the  kid- 
neys and  pass  through  the  bladder  without  the  least  harm  being  done.  This 
fact  gives  us  an  important  starting  point  for  our  investigations,  as  it  proves 
that  the  presence  of  the  bacteria  alone  is  insufficient  in  the  normal  bladder  to 
cause  an  inflammatory  reaction. 

Melchoir  {Cystite  et  infection  urinaire^  Paris,  1895)  found  in  numerous 
experiments,  after  injection  of  cultures  of  the  various  pyogenic  organisms, 
and  ligation  of  the  urethra  to  cause  retention,  that  he  was  always  able  to  pro- 
duce a  cystitis  in  animals,  the  urine  containing  blood,  pus  cells,  and  many 
bacteria ;  cystitis  superinduced  in  this  way  clears  up,  however,  in  a  few  days. 
This  explains  the  frequent  occurrence  of  cystitis  in  old  men  with  enlarged 
prostate  glands,  and  also  in  women  who  are  suffering  with  prolapsus  of  the 
uterus  dragging  down  the  bladder ;  in  both  cases  there  is  always  a  certain 
amount  of  residual  urine  in  the  bladder. 

Melchoir  also  found  that  after  a  slight  traumatism  of  the  bladder  wall 
cystitis  occurred  readily,  and  under  this  head  we  can  place  the  cystitis  follow- 
ing catheterization  and  instrumentation  of  the  bladder,  also  the  cystitis  follow- 
ing childbirth. 

Stone  in  the  bladder,  by  pressure  and  injury  to  the  vesical  walls,  is  often  a 
predisposing  cause,  and  cystitis  accompanies  very  often  the  growth  of  either  be- 
nign or  malignant  neoplasms  of  the  bladder  walls.  Further,  the  ingestion  of 
irritating  drugs  by  their  irritating  or  caustic  effects  on  the  vesical  mucosa  pre- 
pare a  suitable  soil  for  the  entrance  of  the  bacteria.  The  scanty  urine  highly 
charged  with  urea  and  various  other  salts,  which  is  excreted  after  operation, 
also  acts  in  the  same  way.  Finally,  the  congestion  of  the  bladder  as  a  result  of 
pelvic  inflammation  is  an  important  cause,  as  proved  by  Reymond. 

The  alkaline  or  ammoiiiacal  urine  which  was  formerly  considered  as  a  cause 
of  cystitis  is  now  known  to  be  merely  a  secondary  result  of  it ;  it  follows  the 
decomposition  of  the  urea  into  carbonate  of  ammonia,  this  decomposing  power 
being  the  property  of  certain  bacteria. 

Many  different  organisms  have  been  isolated  in  cystitis.  Clado  {Mude  »ur 
une  hdcterie  sejytique  de  la  vessie^  Paris)  found  one  bacterium  occurring  so 
often  and  so  virulent  in  character  when  injected  into  mice  that  he  turned 
his  attention  entirely  to  it ;  he  describes  it  under  the  name  of  "  Bacterie 
septique  de  la  vessie."  Since  the  work  of  Clado  many  articles  have  appeared 
describing  various  other  organisms  found  in  the  urine  taken  from  cases  of 
cystitis. 

Albarran  and  Halle  {Note  tncr  une  bacterie  pyogene  et  mr  son  rdle  dans  Pin- 
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fection  urinaire^  Bull,  de  Vdcad,  de  med.^  1888)  describe  an  organism  found 
by  them  in  forty-seven  out  of  fifty  cases  of  infection  of  the  urinary  tract,  the 
organism  being  present  in  pure  culture  in  fifteen  out  of  the  forty-seven  cases ; 
this  was  named  by  them  "bacterie  pyogene." 

Doyen  {Journal  des  connaissances  medicales^  1888,  p.  226)  studied  the  or- 
ganisms present  in  cases  of  ascending  pyelonephritis,  and  found  three  varieties 
of  the  p  r  o  t  e  u  8 . 

Rovsing  {Blasen-Entzundungen^  Berlin,  1890)  studied  the  urine  from  thirty 
cases  of  cystitis,  all  but  three  of  which  were  ammoniacal,  and  found  in  five  of 
the  thirty  the  tubercle  bacillus,  in  eight  the  staphylococcus  pyo- 
genes aureus,  and  in  three  the  staphylococcus  pyogenes  albus 
and  c  i  t  r  e  u  8 ;  he  also  found  in  the  other  cases  various  undescribed  organisms 
— the  streptococcus  pyogenes  urese,  the  diplococcus  urese 
pyogenes,  in  two  cases  the  cocco  - bacillus  urese  pyogenes,  and 
in  one  case  micrococcus  ureseflavus  pyogenes. 

Krogius,  the  author  of  several  articles  on  the  bacteriology  of  cystitis  and  other 
urinary  infections,  has  come  to  the  conclusion  that  the  organism,  a  short  bacillus 
commonly  found  by  him,  was  in  fact  an  intestinal  bacillus,  probably  the  colon 
bacillus. 

Melchoir  published  in  1895  the  results  of  the  bacteriological  examinations  in 
thirty -five  cases  of  cystitis,  and  found  that  among  these  the  colon  bacillus 
was  present  in  pure  culture  seventeen  times,  and  was  present  altogether  twenty- 
four  times.  The  streptococcus  py  ogenes  was  found  four  times,  the 
proteus  of  Ilauser  four  times,  the  tubercle  bacillus  three  times, 
and  the  gonococcus  and  typhoid  bacillus  each  once;  the  remaining 
organisms  were  undescribed  until  he  isolated  them. 

Melchoir  also  thinks  that  the  organisms  described  by  Clado,  as  well  as  those 
described  by  Albarran  and  I  fall  e  and  Morelli,  are  in  fact  only  the  colon  bacillus 
which  he  found  so  many  times,  and  he  compares  the  modes  of  growth,  size,  and 
general  morphology  in  a  convincing  manner. 

Besides  the  above,  Heyse  {Zeitschr.f,  klin,  Med.^  Bd.  xxiv,  1894,  p.  130)  has 
described  an  interesting  case  of  cystitis  from  infection  by  the  bacillus  lactis 
aerogenes,  with  the  formation  of  gas  in  the  bladder.  He  traced  the  infection 
from  the  intestines,  where  the  bacillus  was  present  in  large  numbers,  to  the  va- 
gina, where  it  had  also  evolved  gas,  from  whence  it  had  evidently  been  carried 
into  the  bladder  by  catheterization.  Heyse  also  cites  a  case  of  pneumaturia 
described  by  Senator,  who  found  the  torula  cervisiie  to  be  the  cause  of 
the  gas  formation  in  a  diabetic  patient. 

The  bacillus  aerogenes  capsulatus  of  Welch  has  also  been  iso- 
lated from  several  cases  of  pyelonephritis,  and  in  one  case  reported  by  Goebel, 
from  an  autopsy  performed  at  the  Hamburg  General  Hospital,  on  an  old  man 
who  had  an  enlarged  prostate,  the  bladder  was  found  filled  with  gas,  and  there 
were  numerous  gas  blebs  beneath  the  mucous  membrane. 

Fr.  Vahle  {Inaug,  Bus.^  Marburg,  1895)  describes  a  case  of  exfoliative  cys- 
titis in  a  woman  suffering  with  a  myoma  incarcerated  in  the  pelvis,  in  which  the 
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organism  present  was  the  streptococcus  pyogenes;  the  patient  died 
later  of  a  septic  peritonitis. 

As  in  the  bacterial  infections  in  other  parts  of  the  body,  we  are  likely  to  find 
in  cystitis  two  or  more  varieties  of  organisms  present  at  the  same  time,  or,  in  other 
words,  a  mixed  infection.  This  is  especially  likely  to  be  the  case  in  the 
more  chronic  forms  of  cystitis. 

For  example,  Melchoir  found  in  one  case  of  cystitis  accompanying  carcinoma 
of  the  bladder  the  bacillus  coli  communis  and  the  proteus  of 
Hauser,  in  another  case  of  cystitis  of  long  duration,  following  a  urethral 
stricture,  the  bacillus  coli  communis  and  the  streptococcus  pyo- 
genes, and  in  still  another  case  of  long-continued  cystitis  the  proteus  of 
Hauser  and  the  streptococcus  pyogenes. 

The  pathogenic  bacteria  which  have  been  most  commonly  isolated  from  die 
inflamed  bladder  may  be  summarized  as  follows : 

The  bacillus  coli  communis,  the  streptococcus  pyogenes, 
the  staphylococcus  pyogenes  albus,  citrous,  and  aureus,  the 
bacillus  lactis  aerogenes,  urobacillus  li  q  uif  a  ci  en  s,  the 
gonococcus  Neisser,  the  typhoid  bacillus,  the  tubercle  ba- 
cillus, and  several  varieties  of  the  proteus. 

One  can  well  see  from  this  list  that  almost  any  pyogenic  organism,  entering 
the  bladder  under  favorable  conditions,  may  set  up  an  inflammatory  action. 

Certain  of  these  micro-organisms  seem  to  follow  some  definite  route  of  entry 
to  the  bladder ;  the  gonococcus,  for  example,  always  travels  up  the  urethra,  and 
the  cystitis  which  develops  from  it  belongs  to  the  group  of  ascending  infections ; 
the  colon  bacillus  may  take  the  same  route,  or  it  may  penetrate  the  tissues  and 
pass  more  directly  from  the  bowel  into  the  bladder.  This  is  especially  likely  to 
happen  if  the  bowel  is  adherent  to  the  bladder  or  opens  into  it. 

The  bacillus  tuberculosis  is  often  a  descending  infection,  finding  its  first 
habitat  in  the  kidney  and  then  traveling  down  the  ureter  to  the  bladder. 

Finally  a  condition  has  been  described  by  H.  Krogius  {Amiales  des  maladies 
des  organes  genito-unnaires,  1894,  p.  96,  210),  B.  Goldberg  {CentraXbl.f.  Harn 
und Sexual-Organe^  Bd.  ^d,  1895,  p.  352),  and  others  under  the  name  of  "bac- 
t  e  r  i  u  r  i  e in  which,  with  no  sign  of  cystitis  except  the  presence  of  a  few  pus 
cells,  the  urine  simply  swarms  with  bacteria  when  voided,  and  has  a  peculiar 
fetid  odor. 

To  summarize,  we  find  the  following  facts : 

1.  That  cystitis  is  always  caused  by  the  presence  of  bacteria. 

2.  That  the  mere  presence  of  bacteria  is  insuflicient  to  cause  a  cystitis,  a  fur- 
ther predisposing  cause  is  necessary. 

3.  That  there  are  various  modes  of  entrance  for  bacteria — through  the 
urethra,  through  the  ureter  from  the  kidney  directly,  from  inflammatory  areas 
in  the  utenis  or  Fallopian  tubes,  and  probably  from  the  rectum  under  like  con- 
ditions ;  still  another  probable  avenue  of  entrance  is  through  the  blood. 

4.  That  under  favorable  conditions  any  pathogenic  organism  may  give  rise 
to  cystitis. 


Distribution  of  tlie  Inflammatory  Area*  —  From  a  purely 
eliuie^l  standpoint  cases  of  cystitis  may  also  be  classified,  according  to  the  loca- 
tion and  distribution  of  tlie  inflamed  area,  as — 

Diffuse  cystitit^  (cystitis  diffusa),  involving  tbe  entire  nmeosa  of  tbe 
bladder ; 

Cireumscribed  cystitis  (cystitis  circumscripta),  wliere  the  disease  is 
confine<l  to  a  patch  ;  or 

Scattered  cystitis  (cystitis  diaper sa),  where  the  disease  is  distributed 
in  patcltes  over  the  giirfacje. 

Such  a  divit^ion  of  the  forms  serves  to  direct  the  attention  to  a  fact  of  the 
utmost  importance  hitherto  overlooked  in  the  treatment  of  these  cases — that  the 
cystitis  is  not  always  a  diseajse  of  the  entire  mucosa  of  the  bladder^  Imt  is  far 
oftener  found  in  patches  with  sound  areas  between,  the  sound  portion  usually 
preponderating.  The  practical  corollary  from  this  is,  that  it  is  irrational  to  treat 
the  whole  inner  surface  of  the  bladder  by  the  injection  of  a  strong  solution 
which  may  seriously  Iiarni  the  sound  nmcosa. 


Flo*  227. — ListAti  Ulcir  or  Tni  BLAuniR  ox  tite  rosTEmoR  Wall,  appkarino  as  a  YKr.iHOwiBii-wint* 
ScrnFAPE  srRHorNTiKrp  iiv  Alt  AietA  #r  Iwtknmk  Injr«^tjow^  abott  S  MiLLiiiKTfc'Rfi  Broaii;  tuis  ACIAIN 

Iff  flt'RROtrK^KU  HV  AK  AttJlA  Or  IsJltCtftn  LaIEOR  Vl-SsiEUi,  WmCU  Al'PEAH  TO  CKKTKR  IN  TIIK  UL*;I£IE. 

Tiie  tocAiion  of  the  ulcer  b  shown  by  tl»e  urclcjTil  orlfiec«.  Two  other  hihiiII  round  ulcon  in  tho  ajme 
bliklderf  sbown  la  their  n^lntiv^j  fH>»ltioiJ3  near  hv.    Vu^ent  of  Dr.  P.  Hflrris.    ExaoIh  Jan-  11?,  1897. 

According  tu  the  location  of  a  eircumseribed  cystitis,  it  may  be  designated  as 
trigonal,  jjcriuretbral,  fimdal,  apical  posterior,  right  or  left  liiteraL 

If  we  add  to  this  description  of  the  fonn  and  location  of  tbe  dieeaee  the  name 
of  the  pathogenic  organinui,  tlie  outlined  description  liecomes  fairly  complete  ; 
for  example,  we  often  have  a  cystitis  trigonal  is  (gonococcus),  a  eye- 
tit  is  posterior  (tul>ercnlosa),  or  a  cystitis  universalis  (bacillus  culi 
communis). 
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Pathological  Anatomy  — In  acute  cyfititLs  the  mucous  surface  of  tlie 
blmlder  becomes  inteneely  mi  ami  ewollen  and  eometinies  etichymotic;  in  the 
chronic  forms  the  bladder  beeoiiiCB  discolored  and  f^rayish  and  the  nnicosa  thick- 
ened and  the  tisBue  l^eneath  it  intiltratcd. 

In  the  more  advanced  Bta|2;es  there  ie  a  breaking  down  of  the  tissues  in  the 

center  of  the  inflammatory  area  and 
an  nlecp  ifi  formed.  An  ulcer  of  thi^ 
kind,  chHi^acteristically  Hnear,is  shoMii 
in  Fig.  227;  in  other  instances  the 
ulcers  are  small,  round,  and  groui^e^L 
When  the  iniiammatiou  ia  localized 
In  the  trigonuni  the  ulcer  formed 
often  gives  rise  to  excessive  hemor- 
rhages, mm  a  protracteil  course,  and 
responds  slowly  to  all  but  the  most 
energetic  plan  of  treatment.  (See 
Fig.  228.) 

When  the  inflammation  extend*? 
into  the  muscular  vesical  wall  (cyjf>titis 
pai*enchymatosa),  abscesses  may  form 
and  rupture  into  the  bladder.  In 
exfoliative  cystitis  the  entire  mucoufi 
lining  may  be  tlirown  off  like  a  cast, 
often  bringing  with  it  some  of  tlie 
nmscular  coat. 

Clinical  History . — The  chief  symptom  common  to  all  cajses  of  cystitig 
ifi  the  frequent  passage  of  urine  aecoinpauied  with  pain,  most  marked  when  tlic 
disease  is  situated  near  the  neck  uf  the  bladder.  The  frequency  varies  from  an 
hourly  evacuation  all  the  way  down  to  one  every  five  or  ten  minutes;  te  nes- 
mus  exists  when  there  is  great  straining  with  the  passage  of  small  amounts  uf 
urine. 

The  amount  of  urine  evacuated  at  one  time  varies  from  15  to  20  cubic  centi- 
meters to  but  a  few  drops,  and  its  emission  ia  not  followed  by  any  sense  of  relief* 
The  urine  ptssed  is  turbid,  floccnleut,  or  contains  mucus,  and  in  aggravate<l  cas4^ 
blood.  Pressure  over  the  symphysis  and  on  the  base  of  the  bladder  through 
the  vagina  is  painful,  and  mn  not  be  borne  in  a  severe  case.  Fever  and  chilli 
are  aht^ent,  as  a  rule,  and  if  present  usually  indic4ite  an  involvement  of  one 
of  the  kidneys  by  an  extension  of  the  infection  up  the  urethm.  Any  in* 
strutnental  examination  of  the  bladder  is  so  painful  that  it  ought  not  to  be 
persisted  in  mthout  anesthesia ;  for  this  reason  catheterization  ought  not  to  hc^ 
prai^ticed. 

Wlicn  tlie  mucous  secretion  is  in  excess,  but  few  corpuscles  are  found  in  tlie 
nrine;  in  other  cases,  when  there  is  a  higher  grade  of  inflanmiation  (cystitis 
p  u  r  u  I  e  n  t  a)  there  is  a  marked  amount  of  pus  deposited. 

Gas  in  the  urine  (p  n  e  u  m  a  t  u  r  i  a)  conies  from  the  gas  bacillus  (sec  Heyse, 
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Centr.  f.  Jclin.  Med.,  Bd.  xxiv),  or  from  the  decomposition  of  diabetic  urine ; 
gas  is  also  observed  when  there  is  an  entero-vesical  fistula. 

The  duration  of  a  cystitis  varies  from  a  short-lived  affection  to  one  of  years' 
standing ;  the  gonorrheal  cases  in  women  are  most  apt  to  recover  quickly  and 
spontaneously.  The  catarrh  of  the  bladder  which  is  found  associated  with  cal- 
culus recovers  when  the  cause  is  removed.  The  most  protracted  cases  are  those 
of  tubercular  origin  and  those  following  labor.  When  cystitis  is  associated 
with  a  diphtheritis  or  gangrene  of  the  bladder  the  termination  is  speedily 
fatal.  In  cases  of  old  standing  the  muscular  walls  may  become  so  hypertrophied 
as  to  form  a  hard  mass  like  a  tumor  behind  the  symphysis. 

Diagnosis . — It  is  always  easy  to  diagnose  a  case  of  cystitis  if  the  proper 
examination  is  made  ;  this  includes  (a)  a  history  of  the  illness,  (b)  examinations 
of  the  urine,  and  (c)  an  examination  of  the  mucous  surface  affected. 

Many  women  actually  under  treatment  for  cystitis  only  suffer  from  hyperemia 
of  the  trigonum,  or  mild  inflammation  of  the  upper  urethra  ;  wdth  a  careful  ex- 
amination of  the  urine  and  inspection  of  the  bladder  such  a  mistake  in  diagnosis 
could  not  occur.  The  history  of  the  case  includes  the  characteristic  symptoms 
just  referred  to,  either  coming  on  gradually  or  dating  from  some  particular  occa- 
sion ;  strangury  and  tenesmus  are  the  most  important  symptoms.  The  examina- 
tion of  the  urine  reveals  the  presence  of  bacteria,  and  when  they  are  found  in 
pure  culture  they  are  usually  the  cause  of  the  cystitis. 

In  tubercular  cystitis  the  discovery  of  only  a  few  of  the  characteristic  tuber- 
cle bacilli,  made  after  repeated  searches,  will  be  sufficient  to  make  the  diagnosis 
clear.  In  one  of  my  patients,  my  assistant.  Dr.  J.  G.  Clark,  exposed  an  ulcer 
in  the  bladder  distended  with  air,  and  curetted  off  a  little  portion,  in  which 
numerous  tubercle  bacilli  were  found.  When  the  colon  bacillus  is  the  infecting 
organism  it  is  often  found  in  the  urine  in  pure  culture. 

The  direct  examination  of  the  inflamed  bladder  gives  the  surest  information 
as  to  the  existence  of  the  disease,  its  grade,  and  its  extent. 

The  knee-breast  position  is  the  most  convenient  one  for  seeing  all  parts 
of  the  organ,  but  in  milder  grades  of  cystitis  the  artificial  anemia  induced 
by  the  posture  and  expansion  tends  to  obliterate  the  characteristic  signs;  it 
is  better,  therefore,  in  these  cases  to  examine  in  the  dorsal  position  with  a 
slight  elevation.  The  patient  should  be  put  under  anesthesia  for  the  first 
investigation,  so  that  it  may  be  thoroughly  made.  The  inspection  begins  at 
the  posterior  wall,  and  extends  in  an  orderly  manner  over  the  whole  organ,  as 
described. 

In  this  class  of  cases  one  is  apt  to  find  at  the  posterior  pole  a  superficial  layer 
of  blood  on  the  mucosa,  which  has  come  from  the  trauma  of  the  end  of  the 
specula  impinging  on  the  inflamed  delicate  mucosa.  The  difference  between 
this  and  the  submucous  hemorrhage  can  be  detected  by  wiping  the  surface  with 
a  pledget  of  cotton,  when  the  blood  comes  off.  The  affected  areas  are  rendered 
strikingly  apparent  by  contrasting  the  normal  whitish  background  and  the  deeply 
injected  patches  of  inflamed  tissue.  In  the  sound  parts  the  capillaries  are  rarely 
seen,  and  the  pale  mucosa  is  mapped  out  by  larger  branching  vessels,  but  the  dis- 
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eased  areas  show  a  fine  capillary  network,  or  capillaries  so  numerous  that  a  gen- 
eral red  color  of  varying  intensity  prevails. 

By  the  bimanual  examination  the  bladder  is  found  tender  to  touch,  and  when 
the  muscular  coat  is  thickened  it  may  feel  like  a  tumor  behind  the  symphysis.  In 
one  of  my  cases  I  found  a  hard  ovoid  mass  as  big  as  a  hen's  egg  lying  transversely 
in  front  of  the  uterus  ;  this  proved  to  be  a  tuberculous  bladder  in  the  last  stages 
of  the  disease.   (Fig.  229.) 


Fio.  229.— TuBHRcuLAR  Cystitis. 


Show8  the  markedly  thickened  vesicul  walla  and  the  method  of  palpating  the  bladder  bimanually. 

Treatment . — The  treatment  of  a  cystitis  will  vary  widely,  according  to 
the  cause  and  character  of  the  inflammation.  When  there  is  a  continuously  act- 
ing cause,  such  as  a  stone  in  the  bladder,  or  urine  pouring  out  of  an  infected  kid- 
ney, or  a  stagnation  of  the  urine  in  an  imperfectly  emptied  bladder,  these  con- 
ditions must  be  relieved  before  any  progress  can  be  made  toward  a  cure.  As  a 
rule,  it  is  sufficient  to  remove  the  cause  to  effect  a  cure,  and  this  will  be  done  in 
the  instances  cited  by  lithotomy,  or  by  nephrectomy,  or  by  nephro-ureterectomy, 
when  the  ureter  is  involved  too,  or  by  relieving  a  prolapsus  of  these  uterus  and 
the  bladder,  and  washing  out  the  stagnant  urine  two  or  three  times  daily  with 
warm  boric  acid  solutions  (2  to  3  per  cent). 

Treatment  of  Acute  Cystitis. — An  expectant  palliative  plan  of 
treatment  should  be  pursued  in  acute  cases ;  under  these  circumstances  local 
treatment  or  interference  of  any  sort  aggravates  the  intensity  of  the  inflamma- 
tion. The  patient  must  stay  in  bed  in  a  warm  room,  the  bowels  be  kept  open, 
and  the  diet  reduced  to  liquids  and  soft  food  ;  all  stimulants  must  be  prohibited. 
Prolonged  vaginal  douches,  lasting  fifteen  to  twenty  minutes,  given  three  tiroes 
daily,  help  to  relieve  the  congestion  ;  hot  applications  should  be  kept  on  the 
lower  abdomen,  if  they  give  comfort.  Hot  sitz  baths  and  dry  hot  bran  bags 
are  also  valuable  adjuvants. 
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While  tlie  pain  ib  excessive  and  pemstent  it  is  necessary  to  give  the  patient 
much  relief  m  pttmihle^  and  to  insure  mme  hours  of  rest  and  sleep  every  day, 
Morphin  met^tH  thin  indication  l>etter  than  any  other  drug,  and  tJie  hmt  way  to 
us^e  it  k  to  give  enough  of  it  Ijypoderiiucally  in  two  or  three  do&es  to  secure 
abont  eight  hours  of  continuous  rest.  During  the  remaining  sixteen  Iiour« 
codeia  may  be  tried^  and  hyosuyamus  and  helladonna  shoulfl  he  given  in  fiupjxmi- 
tories,  or  an  occasional  rectal  enema  of  30  drops  of  deodorized  tincture  of  opium 
in  100  to  120  cubic  centimeters  of  warm  gtarch  water. 

As  Sijon  as  the  inHammation  hegins  to  subsidej  as  shown  by  the  lessened  pain 
and  frequency  of  micturitioMj  the  (convalescence  will  be  greatly  promoted  hy 
washing  out  the  Idadder  two  or  three  times  daily  with  lukewarm  water  contain- 
ing 2  i>er  cent  of  boric  acid  or  2  per  cent  of  ichthyoh 

T  r  e  a  t  m  e  n  t  o  f  Chronic  Cystitis . — The  treatment  of  chronic  cys- 
titis must  always  he  one  of  active  interference.  Four  plans  of  attack  are  avail- 
able :  (a)  medication,  (b)  irrigation  or  ijistilhition,  (c)  direct  topical  treatment,  (d) 
surgical  treatment. 

Medication,— A  great  variety  of  dnigs  have  been  recommended  as 
benelicial  in  curing  or  relieving  chronic  cystitis;  there  is  a  large  amount  of 
tnietworthy  testimony  in  fnvcjr  of  ealol  in  doses  of  from  3  to  5  grams 
daily  in  divided  doses;  under  iti^  use  the  symptoms  abate,  and  the  bacteria  in 
the  urine  diminisli  in  numbers,  Qumin,  wMch  is  largely  eliminated  by  the 
kidneys,  has  a  sedative  effect  on  the  urinary  organs,  and  is  said  to  act  effectively 
in  sterilizing  the  urine*  Salicylate  of  soda  in  a  5  to  10  gram  dose  is  also  used 
in  some  cases  with  good  effect. 

In  the  rarer  gonorrheal  cases  oil  of  sandalwood  or  oil  of  copaiba  in  capgnilefl, 
5  to  10  minims  each,  give  excellent  results.  Eucalyptus  oil  has  also  been  found 
useful  in  10  minim  doses  every  two  hours.  Fluid  extract  of  zea  mais 
cura-silk),  in  half  teaspoonful  doses,  is  the  best  drug  I  know  to  allay  the  irri- 
tability of  the  bladder;  fluid  extract  of  triticum  repens  is  used  in  the 
mime  way* 

A  milk  diet  is  of  the  best  service  in  many  cases. 

I  rrigation, — Irrigation,  or  wa*iihing  the  bladder  out,  is  a  necet^ry  adju- 
vant  to  other  means  of  treatment;  by  this  means  the  liladder  is  thoroughly 
cleansed,  and  enormous  numbers  of  bacteria  removed  with  mucus  and  other 
dSn'M^  often  imperfectly  discharged  in  micturition,  and  for  a  time  at  least  the 
bladder  walls  are  relieved  from  the  constant  contatrt  with  toxic  products. 

The  irrigation  may  lie  carried  out  in  two  ways:  either  by  letting  small  quanti- 
ties of  the  fluid  run  in  and  directly  out  again,  or  by  injecting  larger  tpumtities, 
^  as  to  distend  the  bladder  sensibly,  and  then,  after  an  interval  of  from  a  few 
eetionds  to  a  minute,  letting  it  flow  out  again.  The  latter  plan  has  the  advan- 
tage of  distending  tlie  bladder  so  that  iu  entire  mucous  surface  is  cleansed  by 
coming  into  contact  with  the  solution.  The  amount  of  discomfort  experienced  by 
the  patient  should  serve  as  a  guide  as  to  the  amount  of  distention  to  be  practiced 
at  each  sitting,  and  with  repeated  trials  it  will  be  found  that  the  tdadder  grows 
more  tolerant.  The  irrigating  solution  is  apt  to  give  pain  if  its  specific  gmvity 
at 
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is  much  below  that  of  the  urine ;  for  this  reason  plain  warm  water,  although 
useful  mechanically,  is  not  well  tolerated. 

A  satisfactory  solution  (see  A.  S.  Lobingier,  Medical  News,  Philadelphia, 
Oct.  15,  1892,  p.  425)  is  made  with  a  powder  of  boric  acid,  borax,  and  chloride 
of  soda  in  the  respective  proportions  of  4,  2,  and  1  grams  dissolved  in  half  a 
liter  of  hot  water,  and  used  warm. 

Solutions  of  the  bichloride  of  mercury  have  a  bactericidal  eflEect  and  are  of 
the  utmost  service  in  most  cases  of  chronic  cystitis.  It  is  best  to  begin  using 
weak  solutions  of  1  to  100,000  in  water  in  which  a  little  common  salt  has  been 
added  ('6  per  cent),  and  to  increase  the  strength  each  time  until  they  are  used 
as  strong  as  1  to  10,000  or  1  to  5,000.  It  is  well  to  vary  these  irrigations  with 
the  milder  boric  acid  solutions,  using  them  on  alternate  days,  or  one  in  the  morn- 
ing and  the  other  in  the  evening. 

Weak  solutions  of  carboUc  acid,  not  stronger  than  1^  per  cent,  often  do 
good  service.  When  the  distressing  symptoms  have  cleared  up  and  the  urine 
still  remains  purulent,  Mr.  Nunn  {Lancet^  Feb.  23,  1878)  recommends  the  use 
of  a  quinin  wash,  beginning  with  one  grain  of  the  neutral  sulphate  to  the  ounce 
of  water,  with  one  drop  of  muriatic  acid. 

When  the  urine  remains  alkaUne  and  there  is  a  tendency  to  throw  down 
phosphates,  Mr.  R.  Harrison  {Twentieth  Century  Pra^itice^  vol.  i,  p.  239)  recom- 
mends irrigation  with  5  to  10  grains  of  citric  acid  dissolved  in  a  pint  of  warm 
water. 

The  technique  of  the  irrigation  is  as  follows  :  The  patient  is  put  on  a  table, 
or  if  she  is  too  weak  she  is  brought  to  the  edge  of  the  bed  with  the  tliighs 
flexed  and  the  buttocks  resting  on  a  perineal  drainage  pad ;  the  parts  are  then 
freely  washed  witli  a  weak  boric  acid  solution,  taking  particular  care  to  remove 
all  visible  foreign  material  from  the  urethral  orifice. 

As  an  irrigating  apparatus  I  use  a  simple  glass  funnel  connected  with  a 
glass  catheter  by  a  piece  of  rubber  tubing  four  feet  long.  A  clip  or  a  pair  of 
forceps  on  the  tubing  controls  the  flow  of  the  fluid.  Unless  the  person  giving 
the  injection  can  be  relied  upon  to  do  it  skillfully,  it  is  better  to  use  a  rubber 
catheter  in  place  of  a  glass  one,  which  may  bruise  the  tissues. 

The  solution  is  now  poured  into  the  funnel,  and  allowed  to  run  down  and 
fill  the  tube  and  catheter ;  the  injection  of  any  air  must  be  avoided,  because  it  is 
painful.  The  catheter  is  then  introduced  into  the  bladder  and  the  funnel 
held  high  enough  to  force  the  fluid  slowly  into  the  bladder;  after  waiting  a 
while  the  funnel  is  now  dropped  below  the  level  of  the  table  and  the  fluid  flows 
back  again.  If  the  solution  is  comparatively  clear  the  maenuver  may  be  re- 
peated, but  as  often  as  it  becomes  turbid  it  should  be  renewed.  Irrigation  may 
also  be  practiced  through  a  two-way  catheter,  such  as  that  shown  in  the  text ; 
the  fluid  runs  in  the  upper  arm  in  the  direction  of  the  arrow  and  returns  by  the 
lower. 

Instillation . — Instillation  differs  from  irrigation  in  that  the  medicated 
solution  is  injected  in  smaller  quantities  and  is  left  in  the  bladder  for  a  time 
in  order  to  secure  a  more  protracted  action  on  the  bladder  walls.    In  this  way 
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solutions  of  nitrate  of  silver  (1  to  2  per  eeut),  sublimate  solutions,  and  iodufuriu 
emukitms  (5  to  Hi  per  cent)  have  been  used. 

Instillations  have  been  s  vBte  mat  leal  ly  u^ed  Mitb  excellent  results  by  31. 
Guyoii,  of  Parity.  Small  quantities  of  fluid  have  been  iiml,  in  aeeordanee  witti 
Gujon'g  dictum  that  the  bladder  doe^  not  posee^  an  aimtoiiueal  but  a  physio- 
logieal  cajjaeity,  ami 
a  painful  bladder 
niuBt  not  be  dis- 
tended. Solutions  of 
the  bichloride  of  mer- 
cury are  used,  in  a 
eti-ength  varying  from 
l^ouO  to  1-51*0,  be- 
ginning %dth  the 
weaker  and  gradu- 
ally increasing  up  to 
the  stronger  m\u- 
tions,  and  injecting 
at  first  every  other  day  and  then  every  day  as  the  {»atient'i^  tolerance  is  tested. 
A  syringe  h  used  holding  aliout  5  grauM  (1^  drachms),  and  from  2  tci  5  grams 
are  injected  slowly  into  the  bladder  and  alluwed  to  remain  there  from  Hfteen 
niinutea  to  half  an  hour.  The  treatments  nmgt  be  continued  for  a  period  vary- 
ing from  some  days  to  several  u*eeks.  Out  of  M  cases  so  treated,  12  were  cured, 
9  were  very  greatly  improved,  9  improved,  and  4  unimproved* 

Direct  Topical  Treatment . —  By  far  the  most  efficient  way  of  treat- 
ing chronic  cystitis  is  by  direct  topical  applications,  which,  however,  shonld  »i>t 
entirely  snj>er8ede  the  use  of  internal  medication  or  of  irrigations  or  instillations. 

There  are  two  ways  of  treating  the  affected  areas  directly  :  either  hy  expos- 
ing them  to  view  and  then  applyhig  a  mediciitad  sijlntion,  or  by  using  a  rublier 
balloon,  which  is  inflated  in  the  bladder  m  as  to  distend  its  walls  and  bring 
every  point  of  its  mucosa  into  contaet  with  a  me^licated  suhetance* 

Tlie  first  plan  of  exposing  and  treating  the  iliHeaset!  patches  is  best  in  old 
chronic  cases  where  the  patches  are  few  in  nundjer  and  do  not  cover  much  sur- 
face. Tliis  is  done  in  the  same  way  and  with  the  same  ease  with  wliich  the 
bladder  is  inspectetl.  The  patient  is  put  in  the  knee-breast  |H>sition  and  tlie 
vesical  speculum  introduced,  the  air-distended  l*ladder  inspeeted,  and  the  extent 
of  the  disease  accurately  determined  and  mapi)ed  out  on  a  diagram  for  future 
eomparison.  The  application  is  then  made  uiuler  direct  insfHsction  by  means  of 
a  ple<iget  of  cotton  twisted  on  a  wire  applicator,  titking  care  t<>  touch  nothing 
but  the  diseased  epi>ts.  Tins  is  easy  if  the  |>arts  are  kept  under  view,  and  if 
the  cotton  is  not  too  wet  with  the  solution.  The  amount  of  surface  treate<l  at 
one  time  must  be  regulated  by  the  kind  of  application  ma^ie  and  hy  the  extent 
of  the  disease.  It  is  also  well  to  proceed  cautiously  at  first  hy  trying  any  of  the 
Stronger  stimulating  drugs  on  a  limited  area  and  watching  the  effect,  I  often 
use  at  first  a  5  per  cent  solution  of  nitrate  of  silver,  following  it  up  by  a  3  per 
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cent  solution  every  four  to  live  days.  If  the  mucosa  is  acutely  inflamed  at  any 
point  these  solutions  must  not  l)e  applied. 

The  Vesical  Balloon . — Dr.  J.  G.  Clark's  balloon  treatment  is  appli- 
cable to  all  chronic  cases  where  the  disease  is  not  so  far  advanced  as  to  render 
any  active  local  interference  dangerous  on  account  of  the  weakened  condition  of 
the  patient.  It  is  carried  out  as  follows  (see  Johm  Ilopk,  IIosp.  Bul.^  Feb.- 
March,  189f5) : 

Method  of  applyi^ig  the  Vesical  Balloon. — Before  using 
the  balloon  it  should  be  boiled  and  placed  in  a  boric  acid  solution  or  in  steril- 
ized water.  The  capacity  of  the  balloon  should  always  be  accurately  de- 
termined previous  to  its  use  by  inflating  it  to  the  size  desired,  and  counting  the 
number  of  cylinders  or  bulbs  of  air  required  to  fill  it. 

By  observing  this  precaution  there  is  no  danger  of  overdistending  the 
bladder,  as  the  exact  degree  of  distention  is  determined  by  the  number  of  cylin- 
ders of  air  introduced. 

The  external  urethral  orifice  and  surrounding  parts  are  cleansed  with  soap 
and  water  and  bichloride  solution  (1  to  1,000)  by  the  nurse,  after  which  the 

bladder  is  catheterized 
and  the  patient  placed  in 
the  knee-breast  posture, 
carefully  protected  by  a 
sheet. 

The  patient  should 
lie  with  chest  flat  on  the 
table,  her  arms  hanging 
over  the  sides,  in  order 
to  make  the  bladder  dis- 

Kio.  231. — KcBBER  Balloon  kor  Trkatment  of  ('ystitis,  iialk  rolled,    f^nrl  ru»nfo/»flxr  nrViAn  fli^ 

FOR   InTROIUCTION   INTO  THE   BlADDER.     (ORDINARY  SiZE. )  H^UU    pCFl  CCUy   WUeU  UIG 

speculum  is  introduced. 

A  small  pledget  of  cotton  rolled  on  an  applicator  is  saturated  with  a  20  per 
cent  solution  of  cocain  and  inserted  into  the  urethra  and  allowed  to  remain 
for  three  minutes,  when  a  No.  10  vesical  speculum  can  l)e  introduced  without 
giving  the  patient  much  pain.  Frequently  the  patient  complains  of  no  dis- 
comfort whatever  until  the  end  of  the  speculum  impinges  upon  the  inflamed 
mucous  membrane  of  the  bladder  wall. 

Before  the  patient  is  placed  in  position,  the  gelatin,  which  has  l)een  previ- 
ously sterilized,  is  immersed  in  a  water  bath  and  melted.  For  ordinary  use  in 
private  practice,  or  in  a  limited  hospital  service,  it  is  not  necessary  to  have  an 
elaborate  apparatus,  but  a  small  metallic  ointment  box  is  suflScient  for  all  practi- 
cal purposes. 

The  temperature  of  the  water  bath  should  be  just  sufficient  to  reduce  the 
gelatin  to  the  consistence  of  cold  olive  oil,  as  in  this  state  it  will  adhere  l>etter  to 
the  balloon,  which  can  be  more  easily  rolled  into  the  form  of  a  suppository. 

Before  preparing  the  balloon  for  introduction  into  the  bladder  the  hands 
should  be  disinfected.    The  bag  is  rolled  between  the  thumb  and  forefingers  in 


the  same  way  as  a  hand-made  cigarette.  Into  the  concavity  whioh  iiatumlly 
furniB  when  the  balloon  ib  completely  collapsed  the  gelatin  ia  poui*ed  to  over- 
Buwing,  and  the  halloun  duwly  rolled,  more  gelatin  being  added  until  it  H8- 


Pio,  Sai— f5uowr*ffi  Tiiic  Hi'imitH  Balloon  hollkd  anu  ri»A?iMCif  jn 
Till  Frmrjci^  Ki:ADir  run  iNTKaui't  TtoN  TtiRtn  um  tiih  ^pkclll'M 

iSfTiJ  tllK  HuAMfiKk, 


i^unies  the  fonn  of  a  euppomtory  M*ell  covered  u-itli  the  eeini-ftuid  gelatin.  It 
k  now  clasped  with  a  long,  slender  crane'n  bill  forcefjs  {Fig,  232)  and  intserted 
through  the  8j>eeulum  into  the  bladder  and  releiui^ed. 

As  the  distention  progre^tses  the  patient  suffers  congidi;mble  pain  and  an 


Itm.  SSa.^TiiE  Blal>iiek  i3srLATEn  by  the  VusinAL  Balloon  in  Till:  TrbatjI^nt 

or  CvFTme^ 

Thv  fmiient  b  in  liw  knee-eh^at  position.   Tb©  force  pump  is  being  iiswi  Vo  disUtid  the  ImlloofL 


urgent  desire  to  void  Iier  urine.  By  forewarning  lier  of  these  attendant  Byinp- 
tonii*  ^he  will  be  able  to  witbstaml  the  patn,  and  the  inflation  can  be  carrit^d  up 
lu  tlie  desired  degree  in  fruni  tlij-ee  to  flve  minutes. 
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The  pain  in  chronic  cystitis  is  nsnall j  severe  during  the  first  two  or  three  ap- 
plications, but  the  patient  as  a  role  experiences  so  mach  relief  sabsequentlv  that 
she  is  willing  to  persevere  in  the  treatment. 

A  rectal  soppusitory  of  1  grain  of  opium,  introduced  immediatelv  after  the 
treatment,  is  of  great  service  in  alleviating  the  subsequent  suffering.  Ha^-ing 
inflated  the  bag  up  to  the  required  size,  the  clip  on  the  rubber  tube  is  closed 
to  prevent  the  escape  of  the  air,  and  the  patient  assumes  the  dorsal  or  lateral 
posture. 

It  is  Ijest  to  leave  the  balloon  in  place  for  fifteen  or  twenty  minutes:  to 
remove  it  the  clip  is  released,  when  all  but  a  small  amount  of  air  escapes^  and 
the  rest  is  aspirated  with  the  air  pump,  when  the  collapsed  rubber  bag  is  easily 
pulled  out  through  the  urethra. 

Another  way  of  using  the  balloon  is  the  following :  The  patient  empties  her 
bladder  and  then  lies  in  tlie  right  or  left  semi-prone  position,  while  the  uretliral 
orifice  is  exposed  and  cleansed.  From  5  to  8  centimeters  of  a  2  per  cent  solu- 
tion of  ichtliyol  in  glycerin  is  then  injected  into  the  bladder  by  means  of  a  deh- 
cate  long-nozzled  syringe.  The  Imlloon,  completely  exhausted  of  all  air,  is  now 
taken  up  with  aseptic  hands,  stretched  out  a  little,  and  rolled  together  in  small 
compass  around  a  metal  staff,  so  that  the  rubber  projects  a  little  beyond  its  end. 
A  clasp  on  the  tube  prevents  air  from  entering  too  soon.  The  size  and  shape 
of  the  balloon  rolled  up  in  this  way  is  much  like  that  of  a  catheter,  and  the  staff 
gives  the  stiffness  necessary  for  introduction.  The  balloon,  coated  with  the 
iehthyol  glycerin,  is  now  grasped  so  as  to  prevent  its  unrolling  and  pushed 
through  the  urethra  into  the  bladder  and  the  staff  drawn  out.  The  clasp  is  then 
taken  off  and  the  balloon  inflated,  either  by  a  rubl>er  ball  insuflSator,  such  as  is 
used  in  tliroat  work,  or  by  the  force  pump  of  an  aspirator.  The  inflation  should 
be  great  enough  to  l)e  felt  decidedly,  but  not  to  cause  much  pain,  when  the  rub- 
l>er  tul>e  is  clamped  to  prevent  the  escape  of  the  air.  The  inflated  balloon  dis- 
tends the  bladder  and  brings  every  point  of  its  mucosa  into  contact  with  the 
iehthyol  already  injected.  The  amount  of  the  distention  can  also  be  gauged 
by  introducing  a  finger  into  the  vagina  and  palpating  the  base  of  the  bladder, 
or  by  examining  bimanually.    The  bladder  should  not  be  larger  than  a  goose 

The  balloon  is  left  in  place  from  ten  to  twenty  minutes,  according  as  the 
patient  can  bear  it ;  it  comes  out  collapsed  upon  letting  out  the  air  and  pulling 
on  the  rubber  tube. 

A  history  of  a  case,  of  a  severe  type  of  chronic  cystitis  of  thirteen  months* 
standing,  well  represents  the  efficiency  of  the  vesical  balloon. 

M.  J.,  admitted  October  21,  1895,  colored,  aged  thirty-five  years,  had  been 
married  ten  years,  with  no  children,  and  no  miscarriages.  She  suffered  from 
frequent  and  painful  micturition  and  hematuria. 

Al)out  thirteen  months  ago  6l>e  began  to  have  slight  pain  on  urination, 
whi(!h  grew  rapidly  worse,  and  for  the  last  five  months  blood  has  frequently  ap- 
peared in  the  urine. 

The  frequency  of  urination  is  much  greater  at  night,  when  she  is  compelled 


DESCRIPTION  OF  PLATE  VI. 


Fig.  1. — Appearance*  of  tlie  trigt»nuiu  and  the  base  of  the  bladder  before  treatment. 
PlO.  2. — Appearance  of  the  same  part  of  the  bladder  after  treatment  with  the  ves- 
ical balloon. 
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to  get  np  eight  to  ten  times ;  a  week  ago  she  had  agonizing  pain  and  several 
blood  clots  were  passed.  There  is  now  a  constant  dull  pain  over  the  bladder, 
which  becomes  sharp  and  cutting  during  micturition.  When  the  paroxysms 
come  on  the  patient  has  an  expression  of  intense  suffering. 

Upon  making  a  direct  examination  of  bladder  the  urethra  was  found  con- 
gested, the  vesical  trigonum  intensely  reddened,  the  rugce  standing  out  prominent- 
ly, and  over  the  surface  of  the  bladder  flakes  of  pus  and  small  blood  clots.  The 
intensest  inflammation  was  in  the  inter-ureteric  area  gradually  shading  off 
toward  the  fundus  of  the  bladder.  Where  the  inflammation  was  greatest  the 
mucous  membrane  was  of  an  angry  red  color  and  bled  when  touched  lightly 
with  the  ureteral  searcher.  The  capillaries  were  indistinguishable  in  the  in- 
flamed areas,  and  a  careful  search  of  the  bladder  failed  to  reveal  the  ureteral 
orifices.  In  the  less  congested  areas  above  the  trigonum  the  capillaries  were 
prominent,  and  at  various  points  small,  intensely  red  congeries  of  minute  vessels 
were  seen.    The  anterior  wall  of  the  bladder  in  isolated  places  appeared  normal. 

The  treatment  by  an  application  of  10  per  cent  ichthyol  gelatin  by 
means  of  vesical  balloon  gave  great  pain  at  the  time  of  the  application. 

October  22 :  Greatly  relieved  two  hours  after  treatment,  and  still  feels  nmch 
better  than  before  the  treatment. 

October  28 :  Balloon  again  applied,  still  very  painful ;  the  bladder  appears 
less  congested  and  the  ureteral  orifices  are  faintly  visible.  Marked  improvement 
in  symptoms ;  urination  much  less  painful.  She  rose  only  three  times  last  night. 
A  colored  drawing  of  the  bladder  as  it  now  appears  is  shown  in  Plate  VI. 

November  10  :  The  bladder  has  been  treated  every  third  day  since  the  last 
note  was  made,  and  now  appears  almost  entirely  well.  The  patient  no  longer 
experiences  any  pain  between  the  treatments  and  thinks  she  is  entirely  well. 
Advised  to  remain  one  week  longer. 

November  19 :  Patient  discharged  to-day.  The  mucous  membrane  has  as- 
sumed a  perfectly  healthy  hue,  except  a  slightly  increased  reddening  around  the 
ureteral  orifices.  No  treatment  since  the  last  note.  The  pain  is  entirely  re- 
lieved, and  the  patient  got  up  but  once  last  night  to  urinate.  The  second  colored 
drawing  (on  Plate  VI)  shows  the  present  condition  of  the  bladder. 

Applications  may  l)e  made  in  this  way  every  day  or  every  second  day  ;  the 
improvement  is  usually  marked  from  day  to  day,  and  old  cases  are  sometimes 
relieved  in  less  than  a  dozen  treatments.  Glycerin  must  be  used  as  the  veliicle 
for  the  drug  injected  into  the  bladder,  and  to  coat  the  balloon  when  the  bladder 
is  simply  to  be  distended,  as  vaselin  and  oils  ruin  the  rubber  bags. 

Surgical  Treatment  of  Chronic  Cystitis. — In  obstinate  cases 
associated  with  great  pain  relief  has  often  been  given  by  making  an  opening  in 
the  base  of  the  bladder  so  as  to  let  the  urine  escape  into  the  vagina,  keeping  the 
bladder  empty  and  giving  it  a  complete  physiological  rest  for  a  period  of  several 
months  or  longer  until  the  cystitis  is  cured.  This  procedure  has  had  a  wann 
advocate  in  Dr.  T.  A.  Emmet,  who  has  repeatedly  employed  it  with  success. 

But  as  the  constant  dribbling  of  the  urine  through  such  an  artificial  fistula 
entails  all  the  distressing  disagreeable  consequences  of  a  fistula  from  any  other 


376 


AFFECTIONS  OF  THE  URETHRA  AND  BLADDER. 


cause ;  it  is  to  be  expected  that  the  field  for  this  operation  will  be  limited  to  the 
cases  not  relieved  by  the  direct  plans  of  treatment  just  described. 

The  operation  is  done  in  the  following  manner :  The  patient  is  put  in  the 
dorsal  position  with  flexed  thighs,  a  sound  is  introduced  into  the  bladder  dis- 
tended with  water,  and  the  base  of  the  bladder  well  behind  the  urethra  is  pushed 
forward  into  the  vagina  into  the  median  line  on  the  end  of  the  sound.  The  an- 
terior vaginal  wall  being  well  exposed  by  retractors,  the  operator  cuts  through 
the  vesico-vaginal  septum  onto  the  sound  with  a  narrow-bladed  knife ;  a  gush  of 
water  shows  that  the  bladder  is  opened  and  the  sound  passes  through  into  the 
vagina.  As  the  water  escapes,  the  hole  is  quickly  enlarged  backward  until  it  is 
at  least  2  centimeters  long.  The  sound  is  then  taken  out  and  the  vesical  mu- 
cosa drawn  over  the  intervening  cut  surface  of  the  septum  and  attached  to  the 
vaginal  mucosa  on  all  sides  by  a  continuous  catgut  suture ;  tliis  prevents  the 
fistula  from  closing  spontaneously,  as  it  would  do  if  raw  surfaces  were  left  ex- 
posed and  in  contact.  The  vagina  should  be  irrigated  daily,  and  the  external 
parts  protected  by  a  stiff  zinc  oxide  ointment.  Clean  gauze  pads  must  be  kept 
under  the  patient  at  night  and  fresh  ones  applied  often  by  day.  When  the  in- 
flammation has  subsided,  in  the  course  of  several  months,  then  the  edges  of  the 
fistula  should  be  pared  and  the  opening  closed. 

Tubercular  Cystitis. — Tubercular  disease  of  the  bladder  in  women  is  observed 
with  a  frequency  which  increases  just  in  proportion  as  careful  direct  examina- 
tions and  bacteriological  investigations  of  the  urine  are  made.  It  is  either  pri- 
mary in  the  bladder  or  descending  from  the  kidney  to  the  bladder,  or  again 
a  part  of  a  general  tuberculosis. 

R.  Ultzmann  {Die  Kraiik.  der  Ilarnhlase^  Stuttgart,  1890,  p.  151)  states  that 
tubercular  cystitis  often  complicHtes  other  inflammatory  processes,  and  more  espe- 
cially those  due  to  gonorrhea,  when  the  gonococci  may  be  found  in  close  asso- 
ciation with  tubercle  bacilli. 

T.  Rovsing  {Die  Blasenentziindiinyen^  etc.,  Berlin,  1890)  declares  that 
tubercle  bacilli  can  not  engender  a  tubercular  cystitis  in  a  sound  bladder,  not 
even  when  there  is  a  retention  of  urine,  but  that  a  direct  inoculation  into  the 
mucosa  or  a  preliminary  suppurative  cystitis  are  necessary  factors. 

The  disease  is  not  often  seen  in  its  initial  stages,  when  there  is  simply  an  in- 
tense catarrhal  condition  of  the  bladder.  In  cases  of  infection  from  a  tubercular 
kidney  or  a  tubercular  abscess  behind  the  broad  ligament  discharging  into  the 
bladder,  the  infection  is  most  marked  in  a  path  in  front  of  the  ureteral  orifice  of 
that  side,  or  in  front  of  the  sinus  opening  into  the  abscess  where  infected  urine 
meets  the  mucosa  before  dilution.  In  addition  to  the  catarrhal  cystitis  found 
here,  there  are  often  numerous  little  scattered  whitish  nodules  having  the  ap- 
pearance of  tubercles.  Sooner  or  later  caseation  occurs  and  the  tubercles  break 
down,  leaving  a  deep  ragged-edged  ulcer;  the  urine  then  contains  pus  and 
mucus  and  blood. 

The  tubercular  ulcer  or  ulcers  may  advance  but  slowly ;  in  the  worst  cases 
the  entire  bladder  is  involved,  and  the  bloody  urine  is  constantly  expelled  in 
small  quantities  with  great  suffering.    The  trigonum,  the  base,  and  the  posterior 
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walls  are  oftenest  affected.  If  the  disease  is  left  to  run  its  natural  course  it  is 
always  chronic,  extending  over  a  period  of  many  years  with  slow  changes.  In  a 
more  intense  form,  when  the  entire  bladder  participates  in  the  disease,  it  may 
terminate  fatally  in  a  few  months  or  a  year. 

The  family  history  may  give  the  right  clew  to  an  obscure  obstinate  form  of 
cystitis,  as  in  the  following  case  occurring  in  the  practice  of  Dr.  L.  M.  Sweet- 
nam,  of  Toronto : 

The  patient,  a  young  woman  twenty-three  years  old,  began  to  have  severe 
pain  in  the  urethra,  and  died  eleven  months  after  the  onset  of  an  extensive  tuber- 
culosis involving  the  bladder,  the  urethra,  and  the  right  ureter  and  kidney ;  the 
temperature  at  one  time  reached  108°  F.  In  the  same  family  twin  sisters  died 
of  pulmonary  tuberculosis;  another  sister  had  tubercular  glands  in  the  neck 
four  months  after  the  extraction  of  some  teeth  ;  a  fourth  sister  lost  one  eye  and 
a  nasal  bone,  and  had  five  or  six  tubercular  skin  lesions,  a  spina  ventosa  affecting 
three  metacarpal  bones,  and  a  tubercular  tarsus.  A  brother,  twelve  years  old, 
and  both  parents  were  healthy.  In  four  cases  of  tuberculosis  of  the  bladder 
reported  by  Dr.  Edward  Reynolds  {Amerimn  Medico  -  Surgical  B\iUetin^ 
April  4, 1890)  the  family  history  was  negative  in  two  and  distinctly  tuberculous 
in  two. 

Diagnosis . — A  cystitis  occurring  in  a  phthisical  patient  not  exposed  to 
gonorrhea  is  most  likely  tubercular  too.  All  cases  of  cystitis  in  young  persons 
are  open  to  this  suspicion  if  they  are  clearly  not  gonorrheal.  S.  Bontor  {Brit- 
ish Med.  Jout\^  1893,  vol.  i,  p.  1058)  reports  a  case  of  a  tubercular  ulcer  over 
the  left  ureteral  orifice  in  the  bladder  of  a  child  five  years  old.  Chronic  ulcers 
found  in  the  bladder  are  usually  tubercular. 

The  diagnosis  is  made  ceitain  by  finding  the  tubercle  bacilli  either  in  the  urine 
or  in  the  tissues  themselves.  When  the  disease  is  advanced  the  bacilli  can  usually 
be  found  in  large  numbers  without  any  trouble,  but  in  other  cases  repeated  ex- 
aminations must  be  made  to  find  even  a  few  of  them.  The  surest  way  to  find 
the  bacilli  and  so  clear  up  the  diagnosis  is  to  expose  the  diseased  area  and  curette 
off  a  little  piece  of  the  tissue  from  the  margin  of  the  ulcer ;  the  microscopic  ex- 
amination of  this  may  show  the  presence  of  the  bacilli  when  they  have  been 
sought  in  vain  in  the  urine. 

In  Reynolds's  four  cases  there  were  a  few  isolated  papules  discovered  in  each 
case.  They  were  about  the  size  of  a  grain  of  rice,  slightly  oblong,  glistening, 
rounded,  and  round  above  the  surface  of  the  mucous  membrane.  These  papules 
were  carefully  watched,  and  were  found  to  break  down  and  form  tuberculous 
ulcers. 

The  tubercular  ulcer  is  characterized  by  a  granulating  base,  sharp,  irregular 
edges,  with  small  hemorrhagic  foci  surrounding  it.  In  the  most  advanced  cases 
the  contracted  bladder  simply  appears  as  a  mass  of  ulcerations  with  irregular 
surfaces  filled  with  pus  and  blood  and  mucus.  When  the  disease  descends  from 
the  kidney,  the  part  first  affected  is  that  about  the  ureteral  orifice  of  the  affected 
side. 

E.  II.  Fenwick  {Lanc€%  1891,  p.  935)  injected  tuberculin  in  a  patient  with 
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a  tubercular  ulcer  with  the  result  of  bringing  on  a  violent  attack  of  hematuria ; 
others  have  used  the  injections  with  negative  results. 

Treatment . — The  outlook  in  a  case  of  tuberculosis  of  the  bladder  from  a 
therapeutic  standpoint  is  no  longer  so  hopeless  as  it  was  before  the  use  of  the 
endoscope.  We  are  able  with  our  present  diagnostic  methods  not  only  to  deter- 
mine the  specific  nature  of  this  disease,  but  to  discriminate  between  the  exten- 
sive cases  and  those  which  remain  localized  and  are  more  amenable  to  treatment. 

In  all  these  cases  the  general  health  demands  the  most  painstaking 
attention ;  associated  with  rest,  abundant  imtritious  food,  suitable  exercise  in  the 
fresh  air,  and  it  may  be  change  of  climate  and  scene,  we  must  also  depend 
largely  upon  such  medical  agents  as  cod-liver  oil,  iron  preparations,  and  other 
tonics  which  have  been  found  useful  in  combating  tubercular  processes  of  all 
kinds. 

When  the  bladder  disease  forms  but  a  part  of  a  more  general  infection,  or  is 
associated  with  an  extensive  lung  affection,  but  little  will  be  accomplished  locally 
in  staying  the  progress  of  the  affection.  Wlien  the  disease  is  in  some  neighbor- 
ing organ,  as  in  a  kidney  or  a  uterine  tube,  and  the  bladder  is  only  secondarily 
involved,  the  original  focus  must  be  removed  before  any  results 
may  be  expected  from  the  treatment  of  the  bladder,  and  if  the  disease  is  but 
limited,  it  may  clear  up  without  further  assistance. 

The  direct  treatment  of  a  tubercular  bladder  is  either  by  injection,  by  topical 
applications,  or  by  surgery. 

As  injections,  iodoform  emulsions  (5  to  10  per  cent),  solutions  of  corro- 
sive sublimate  (from  1  to  5,000  to  I  to  500),  nitrate  of  silver  (1^  to  2  per  cent), 
and  lactic  acid  (5  per  cent  solution  with  cocain)  have  been  used ;  good  results 
are  to  be  looked  for  from  the  use  of  iodoform  made  into  an  emulsion  (5  to  lo 
per  cent)  with  glycerin,  gum  acacia,  and  water.  This  should  be  injected  into 
the  bladder  and  applied  evenly  to  the  whole  surface  under  moderate  pressure 
by  using  Clark's  balloon  as  de8cril)e(l  in  the  last  section.  Such  treatments  con- 
tinued every  two  or  three  days  are  calculated  to  yield  the  maximum  effect  of 
local  treatment.  By  the  instillation  methods  above  described  Guyon  has  been 
able  out  of  sixteen  cases  of  tubercular  cystitis  to  cure  three,  to  improve  six 
greatly,  and  to  improve  five. 

A  case  of  vesical  tuberculosis  reported  by  Dr.  J.  O.  Polak,  of  Brooklyn 
{A7)ier.  Gyn,  and  Oha.  Jour.^  January,  1897,  p.  41),  is  a  model  of  clear  desc^rip- 
tion  and  effective  treatment. 

The  patient,  a  single  Swedish  girl,  twenty  years  old,  during  an  attack  of 
anemia  three  years  ago  began  to  suffer  sharp  lancinating  pains  on  urination ;  she 
lost  weight  and  had  frequent  hematuria.  In  the  latter  part  of  April,  1896,  she 
had  an  unusual  vesical  hemorrhage  with  inability  to  void  the  urine  and  a  con- 
stant intense  tenesmus ;  several  ounces  of  bloody  urine  were  drawn  by  catheter 
drop  by  drop.  The  temperature  was  102°  and  the  pulse  120.  On  palpation, 
there  was  exquisite  tenderness  all  over  the  region  of  the  bladder  and  blood 
dripped  from  the  urethra. 

By  means  of  a  large  cystoscope  the  bladder  was  found  filled  with  clots  of 


lilood ;  after  washing  and  sponging  them  out,  aa  ulcerated  area  was  detected  on 
the  ri^ht  side  near  the  neck  of  the  hla<ldcr,  alK.)Ut  3  centimeters  in  diameter,  with 
raiml  irref^nlar  edges  and  etuddeil  with  tuhercles ;  tlie  remaining  niucosa  was 
normal.  This  pateh  was  thorouglilj  curetted  througli  a  cysto&t^upe,  and  vesical 
drainage  established  by  a  eoU  of  gauze  enelosal  in  gutta-pereha  tissue. 

Thi-ee  days  later  the  urine  gtill  contained  pus,  blood,  and  tubercle  bacilli. 
Daily  vesical  irrigations  were  used,  and  a  5u  per  cent  emulsion  of  iodofonn  iii- 
jeeted  after  each  one. 

May  15  :  A  direct  exaraination  revealed  an  area  of  ulceration  with  pale,  flabby 
graimlatioiis,  and  appearing  as  though  varni^;heil  with  a  thin  coat  of  serum,  A 
solution  of  nitrate  of  silver  (80  gi-ains  to  the  ounce)  was  carefully  applied  to  the 
dried  surface  uf  the  ulcer,  followed  by  a  daily  irrigation  with  a  solution  of  gali- 
cvlate  of  fioila.  Prompt  improvement  followed,  the  bacilli  steadily  diminished 
in  numbers,  and  by  June  1st  the  urine  was  nonnal. 

June  to :  By  direct  cyBto8t*opy  a  normal  mucotm  membrane  was  seen,  and  the 
place  of  the  ulceration  was  occupied  by  a  pale  cicatrix.  After  this  the  patient 
gained  twenty-five  pounds  in  weiglit. 

October  15  :  No  recurrent^e  of  gymptomg. 

Petit  {Itijee,  mntre  la  tuheiruhfm  la  vessie^  Smjuiine  mtd,^  1892,  t.  xii, 
p.  42  [annexes])  uses  an  emulsion  consisting  of  iodoform,  20  grams,  glycerin, 
1(»  gmins,  and  water,  f!  grams,  with  ginu  tragacanth,  0^25  grams,  A  tea- 
gpoonfnl  of  this  mixture  is  added  to  150  grams  of  warm  water  with  10  drops 
of  lautlanum,  and  the  whole  is  injecteil  slowly  into  tlie  bladder ;  half  the  quan- 
tity is  allowed  to  run  out  in  two  minutes  and  the  rest  to  remain  as  long  as  pos- 
sible. This  same  fonnula  may  also  !>e  need  with  the  rubber  balloon- 
To  p  i  c  a  1  Applications , — The  means  we  now  have  of  exposing  the 
tul)erciilar  ulcer  and  of  making  direct  applications  t^j  its  surface  opens  up  an 
entirely  new  field  for  therapeutic  research,  since  we  shall  be  able  to  apply  con- 
centrated sobitions  to  the  diseased  spotj*  without  risk  of  injuring  the  sound 
mucosa  elsewhere.  After  tnaking  such  an  application  the  bladder  may  be  filled 
with  water  anil  M-aslied  out  rejmtedly.  The  application  in  this  way  of  vaiying 
i^trengtlis  of  silver  nitrate  from  a  20  per  cent  a^pieous  solution  to  the  scrlid  stick 
have  proved  of  great  value  in  Reynolds's  bands. 

Surgical  Treatment . — The  surgical  treatment  of  such  an  ol*stinate 
affection  will  prove  the  most  stitisfacrtory  way  of  dealing  with  it  in  selecte^l  casea 
The  variouB  surgical  methods  are  curettage,  e  a  u  t  ©  r  y,  and  excision. 

Curettage  of  the  B I  a  d  tl  e  r f'urettage  has  been  successful  ly  prac- 
tised by  (Tuyon  and  others  in  vmm  of  reliel lions  cystitis  and  for  tuberculous 
cystitis.  Curettage  m  an  eminently  rational  plan  of  ti-eatment  for  two  reasons: 
iu  ttie  first  place  the  lesions  ni  both  forms  of  cystitis  are  a  rule  localized  in 
tlie  more  fui>erticial  parts  of  the  blatider  in  the  mucosa,  and  hence  easily  re- 
muveil  without  risk,  and  in  the  second  place  tlie  regeneration  of  the  mucosa, 
even  after  an  extensive  destruction,  takes  place  readily. 

Tlie  procedure  is  conducted  in  this  way  :  A  sharp  curette  is  used,  the  patient 
plaeeil  in  the  lithotomy  position,  and  the  bladder  thoroughly  waslied  out  with  a 
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mild  antiseptic  solution  and  emptied.  Tlie  finger  is  then  inserted  into  the 
vagina  and  the  curette  directed  througli  the  urethra  into  the  bladder,  where  it  is 
first  employed  in  curetting  the  base  of  the  bladder,  using  the  finger  as  a  point 
of  counter  pressure ;  at  the  same  time  the  amount  of  force  employed  can  be 
readily  estimated ;  then  the  curette  is  next  used  over  the  vesical  surface  behind 
the  symphysis  pubis.  After  cleansing  out  the  bladder  the  curette  is  again  intro- 
duced, and  the  posterior  lateral  and  superior  portions  are  next  attacked.  Such 
is  the  procedure  in  the  rare  cases  of  aggravated  cystitis  which  has  gone  so  far  as 
to  involve  the  entire  vesical  mucosa ;  by  making  a  careful  cystoscopic  examina- 
tion beforehand  those  cases  in  which  the  lesions  are  localized  in  certain  areas  of 
the  bladder  will  also  be  recognized,  and  the  curettage  will  then  of  course  only 
be  directed  against  the  diseased  portions,  sparing  the  sound  tissues  any  unneces- 
sary insult. 

It  will  now  be  easy  to  use  the  galvano-cautery  through  the  cystoscope  in  the 
air-distended  bladder,  and  to  continue  its  use  from  time  to  time  so  as  to  test  the 
efficiency  of  this  mode  of  treatment. 

The  ideal  mode  of  treatment  of  a  tuberculous  ulcer,  which  is  not  relieved  by 
the  simpler  plans  just  detailed,  is  its  exposure  and  excision,  followed 
by  suture.  Tliis  is  easily  practicable  through  a  longitudinal  suprapubic  incision 
without  opening  the  peritoneum  ;  the  bladder  is  incised  parallel  to  the  abdominal 
wound,  and  its  edges  temporarily  stitched  to  the  skin  surface  to  keep  it  from 
dropping  out  of  easy  reach  during  the  operation ;  then  in  the  more  superficial 
cases  of  the  disease  the  mucosa  may  be  extensively  excised,  being  cut  througli 
a  short  distance  from  the  affected  edges  and  detached  by  a  blunt  dis«e<*- 
tion.  Any  little  patches  of  sound  mucosa  must  be  carefully  left,  as  they  will 
materially  aid  in  the  rejuvenation  of  the  mucosa,  acting  like  grafts  on  the  skin 
surface. 

E.  Bardenheuer  {Centralhl,  f,  Gyn.^  1894,  Bd.  xviii,  p.  336)  has  even  excised 
the  entire  mucosa  without  interfering  seriously  with  the  bladder  function.  It 
is  a  question  whether  in  such  cases  the  new  nmcosa  grows  out  from  the  urethral 
and  ureteral  orifices,  or  is  reproduced  from  minute  portions  left  in  numerous 
little  depressions.  When  the  disease  extends  deeply  into  the  vesical  walls,  the 
tuberculous  area  must  be  cut  out  and  the  edges  then  brought  together  by  inter- 
rupted catgut  sutures  as  in  the  treatment  of  a  vesico-vaginal  fistula. 

When  the  tuberculous  area  is  about  one  of  the  ureteral  orifices,  the  operator 
must  determine  whether  the  upper  urinary  tract  of  that  side  is  affected  ;  if  it  is 
not,  the  area  may  be  excised  and  the  ureter  turned  into  the  bladder  at  a  point 
farther  back. 

It  will  be  best  in  these  cases  not  to  leiive  a  suprapubic  drainage  opening. 
The  incision  into  the  bladder  through  which  the  operation  has  been  conducte<l 
should  be  sewed  up  independently  of  the  abdominal  incision  by  using  a  series  of 
interrupted  catgut  sutures  catching  only  the  muscular  walls.  The  abdominal 
incision  should  be  closed  by  interrupted  silkworm  gut  or  silver  wire  sutures, 
and  the  bladder  kept  drained  through  the  urethra  for  five  or  six  days. 

If  the  sutures  in  the  bladder  do  not  come  away  in  twelve  or  fourteen  days. 
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End  there  is  any  evident  irritation  from  their  presence,  they  may  be  exposed  and 
cut  and  taken  out  through  a  No.  12  or  14  vemf^al  epeenhniu 

Exfoliative  Cyititia— The  expukion  of  a  pjirt  of  the  whole  of  the  nuteoiis 
iiieinhmne  of  the  blatlder  Bonietiuiea  oiicurs  m  a  funii  of  cjstitiB  (cjBtitiB 
exfoliativa).  This  is  a  difiea^  to  which  women  are  peculiarly  liable, 
although  it  is  also  rarely  seen  in  men. 

There  is  a  clear  and  excellent  aecount  of  a  case  in  Nicholas  Tulp's  ObHerm- 
tumeM  viedkiB  (Amstj  \^u%  lib,  2,  cap,  xlviii),  under  the  title  inembrana 
lapidescens  (membrane  turning  into  stone).  Gerbreglita  Eotaria,  thought 
to  have  a  eah*uhi*5,  finnllj  passed  a  large  mcnil>mne  c<.>vered  with  little  t^tone^s 
and  with  a  [lerfonition  in  the  middle,  m  that  the  unne  could  escape  througli  it. 
But  some  pieces  of  the  membrane  remained  heliind,  and  until  Nature  freed  her 
from  tbem  she  suffered  excesBivelj.  The  fibers  of  the  hla*lder  being  relaxed, 
there  was  an  involuntary  e&ttupe  of  the  urine,  which  was  finally  relieved  by 
tissue-  strengthening  medicines. 

The  causes  of  such  a  detaeliment  of  the  mucous  membrane  are  various, 
the  connnonegt  1)eing  retrofiexion  of  tlie  gravitl  uterus,  which  is  found  in  50  per 
cent  or  more  of  the  cai?ci^ ;  other  eaui^s  are  protracted  birth  (25  to  3i»  per  cent), 
the  pressure  made  by  a  myoma  choking  the  pelvis  (see  A.  (tottl)erg,  Inauf, 
X**#-,  Kiel,  189:^,  and  Fr.  ^^ahle,  Immg,  llarburg,  1HLI5),  retention  of  mine 
and  in  one  case  the  injection  of  a  strong  saline  solution  into  the  bladder  (Be- 
gouin,  Jitnt*.  tfe  tned  de  Borde^mx^  t.  xxiij  p.  158), 

The  cummon  factor  underlying  all  the  various  causes  is  probably  the 
iseheniia  produced  by  pressure,  for  the  cutting  off  or  lessening  of  the  vesical 
hlood  supply  results  in  an  ischemic  necrosis  with  or  without  an  infection. 

The  detached  membrane  may  lie  extruded  either  entire  or  in  small  pieces ; 
the  mucous  surface  may  be  so  altered  by  the  necrotic  changes  that  it  is  recog- 
nizable with  difficulty,  and  its  surface  is  often  studded  witli  uric  acid  crystak. 
Adhering  to  it  are  often  found  more  or  less  extensive  portions  of  the  nmacular 
coat,  and  in  the  worst  cases  the  peritoneal  coat  is  also  involved ;  in  this  way 
three  grades  of  the  affection  are  established  (H,  Boldt,  Supjnimtive  Eafoliative 
Vystiiw^  A  mer.  Jour,  of  OlmteL^  vol  xxi,  188S,  p.  3*il), 

H.  S,  Coc?ram  reports  a  ca^  four  months  pregnant  {3fediraJ'  Mewjf^  Phila., 
oL  Ixiii,  p,  633)  in  which  the  bladder  was  distended  to  %vithin  an  inch  of  the 
ensiform  cartilage,  the  entire  mucosa  became  detached  and  was  expelled,  and 
tlie  iipenings  for  the  ureteral  orifices  could  l>e  seen  in  it.  The  patient  was  able 
to  leave  the  liospital  in  twenty  days,  and  recoveretl  completely. 

The  clinical  hii^tory  shows  frequent  micturition  and  ovordistention  of  the 
bladder,  often  with  drii>hling,  associated  with  a  retroflexion  of  the  gravid  uterus, 
or  a  pelvic  tumor,  or  following  a  difficult  childhirtli.  Schal)ert  reports  a  C4ise 
(St^  Petemhurfj.  itmL  Woch,^  Bd.  xix,  ]i,  373)  following  the  birth  of  tu^ns. 
The  IJadder  becomes  exceedingly  tender,  and  there  is  an  acceleration  of  tbe 
pulse  with  fever,  and  all  the  disturbances  usually  associated  with  a  severe  septic 
process. 

In  a  case  of  my  own,  where  an  overdistention  of  the  bladder  followed  ovari- 
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otomy,  portions  of  the  mucosa  were  cast  off,  and  the  patient  had  a  high  fever 
and  became  insane :  she  was  put  into  an  asylum,  where  she  died  more  than  a 
year  later  from  pulmonary  phthisis. 

The  urine,  at  first  turbid,  becomes  fetid,  and  in  a  few  days  pieces  of  the 
membrane  are  expelled  ;  when  the  membrane  becomes  detached  and  endeavors 
to  escape  entire,  it  may  block  the  internal  urethral  orifice  for  a  time,  causing 
a  renewed  retention  of  the  urine.  Its  expulsion  may  be  brought  about  with 
great  pain  and  straining,  and  after  this  there  is  a  more  or  less  permanent  drib- 
bling of  the  urine.  In  some  cases,  in  time  the  bladder  regains  its  function  to 
an  unexpected  degree ;  in  others  it  is  never  able  to  hold  more  than  a  little  urine 
at  a  time. 

Death  may  occur  from  sepsis,  or  from  one  of  the  complicating  conditions, 
such  as  peritonitis,  or  pyelitis  from  an  upward  extension  of  the  infection,  or  later 
from  uremia. 

The  diagnosis  is  made  by  recalling  the  clinical  history  of  the  case  asso- 
ciated with  a  cystitis  and  discharge  of  the  vesical  tissue.  On  examining  the  base 
of  the  bladder  by  the  vagina,  it  is  found  thickened  and  tender,  and  in  cases 
where  the  loosened  tissue  obstructs  the  urethra  the  catheter  may  perforate  this 
and  let  out  a  lot  of  foul  urine  from  behind  it.  The  difference  between  these 
septic  cases  with  such  a  history,  and  the  prolapse  of  the  vesical  mucosa  occur- 
ring mostly  in  children,  is  so  marked  as  to  need  reference  only. 

The  treatment  must  first  be  directed  to  the  condition  which  causes  the 
retention,  if  it  is  still  active,  and,  secondly,  to  the  condition  of  the  bladder  itself. 
If  the  uterus  is  retroflexed  and  incarcerated,  the  patient  must  be  put  under  an 
anesthetic,  if  necessary,  in  order  to  reduce  the  flexion,  when  it  may  be  kept  in 
place  by  an  appropriate  vaginal  pack. 

If  the  pelvis  is  choked  by  a  myoma,  an  effort  should  be  made  to  dislodge  it 
into  the  abdomen.  If  this  can  not  be  done,  it  will  scarcely  be  advisable  to  open 
the  abdomen  and  remove  the  tumor  until  the  vesical  symptoms  have  subsided. 

The  bladder  itself  must  be  carefully  watched  to  prevent  any  large  accumu- 
lation of  urine  in  it,  and  when  the  membrane  is  in  the  process  of  detachment 
and  expulsion  it  is  best  to  assist  nature  by  gentle  traction,  and  cutting  off  any 
protruding  portions.  If  the  membrane  chokes  the  urethra  and  prevents  the 
escape  of  urine,  the  accumulation  will  be  voided  by  passing  a  glass  catheter 
through  it. 

After  the  early  acute  symptoms  have  passed  off,  the  patient  will  be  greatly 
benefited  by  washing  out  the  bladder  two  or  three  times  daily,  using  a  warm 
boric  acid  solution,  and  the  irrigation  must  be  kept  up  as  long  as  there  are  pus 
and  bacteria  in  the  urine. 

TUMORS  OF  THE  BLADDER. 

A  variety  of  tumors  are  found  in  the  bladder  in  women,  but  not  so  frequent- 
ly as  in  men,  the  proportion  being  about  one  to  three  or  four.  They  may  be 
grouped  according  to  their  clinical  significance — that  is,  their  tendency  to  remain 
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localized  or  to  invade  the  surrounding  tissues,  as  benign  and  malignant  (see  G. 
Clado,  Traite  des  tmaeurs  de  la  vessie^  Paris,  1895,  p.  63), 

I.  The  benign  tumors  are  papilloma,  fibroma,  adenoma,  mjoma,  dermoid  cysts. 

II.  The  malignant  tumors  are  carcinoma,  sarcoma. 

The  malignant  group  further  includes  all  forms  of  tumors  of  a  mixed  nature 
except  fibro-myomata  and  all  forms  of  degenerated  tumors. 

If  we  bear  in  mind  the  several  component  tissues  of  the  bladder  walls — the 
mucosa  and  submucosa  and  the  muscular  layer— and  examine  the  various  neo- 
plasms found  there  from  the  standpoint  of  origin,  they  may  be  classified  as  fol- 
lows (Kiister,  Volkm,  Samjrduiig  Tclin,  Vort.^  1886) : 

I.  Connective  tissue  tumors  of  the  mucosa  and  of  the  submucosa :  Papillo- 
mata  and  fibroid  polyps,  mucous  polyps,  sarcomata. 

II.  Tumors  of  the  muscular  tissue  :  Myomata. 

III.  Tumors  of  the  glandular  tissue  and  epithelium :  Adenomata,  epitheHo- 
mata. 

Tumors  are  furthermore  primary  when  they  originate  in  the  bladder,  and 
secondary  when  they  extend  to  the  bladder  from  other  organs.  The  secondary 
tumors  are  naturally  of  the  malignant  type ;  the  commonest  form  is  carcinoma 
of  the  cervix  uteri  which  advances  to  the  bladder. 

Nothing  whatever  is  known  as  to  the  etiology  of  primary  vesical  tumors. 
J.  Albarran  {Leu  tutneurs  de  hi  vessie^  Paris,  1892)  is  of  the  opinion  that  the 
chronic  irritation  produced  by  the  presence  of  micro-organisms  is  an  efficient 
cause. 

The  villous  outgrowths  covering  the  interior  of  the  bladder  (vesica  vil- 
losa),  in  some  cases  associated  with  calculus,  are  undoubtedly  the  product  of 
mechanical  irritation,  but  these  can  scarcely  be  called  neoplasms  in  the  strict 
sense. 

Clado  has  shown  that  the  normal  bladder  contains  villi,  wliich  throws  light  on 
the  frequent  association  of  villous  outgrowths  with  all  variety  of  bladder  tumors. 

Secondary  tumors  of  the  bladder  are  not  usually  metastatic  in  the  ordinary 
sense,  but  invade  it  by  contiguity  of  tissue.  In  men,  most  of  these  tumors  are 
furnished  by  the  prostate  and  the  rectum,  and  in  women  the  enormous  fre- 
quency of  cancer  of  the  cervix  uteri  is  the  occasion  of  the  frequent  involvement 
of  the  base  of  the  bladder.  I  have  seen  the  most  extensive  sarcoma  of  the 
genital  system  from  the  vagina  through  the  uterus  and  out  onto  the  peritoneum 
without  any  bladder  affection. 

The  seat  of  vesical  tumors  is  found  more  frequently  in  certain  areas  than  in 
others.  The  places  of  predilection  are  exhibited  in  Fere's  table,  where,  out  of 
107  cases,  there  were  in  the  base  of  the  bladder  alone,  25 ;  attached  to  both  base 
and  the  walls  together,  13 ;  on  the  posterior  wall,  17 ;  close  to  the  right  ureter, 
5 ;  close  to  the  left  ureter,  8 ;  anterior  wall,  2 ;  anterior  and  superior  wall,  1 ; 
right  or  left  lateral  walls,  4;  multiple  tumors,  12;  diffuse  tumors,  8,  etc. 

Out  of  634  cases  of  polypi,  Fenwick  (British  Medi<ial  Journal^  1888,  vol.  ii, 
p.  666)  found  that  the  tumors  were  single  in  60  per  cent  and  multiple  in  the 
remaining  40  per  cent. 
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Albarran  {ut  mpra^  page  61),  in  an  analysis  of  82  ea^es,  found  that  the 
tumors  were  single  in  61  and  multiple  in  21  of  the  cases,  a  proportion  of  about 
75  per  cent. 

One  of  the  most  important  statistical  subdivisions  of  these  tumors,  from  a 
clinical  and  a  therapeutic  standpoint,  is  that  which  is  based  on  the  nature  of  the 
attachment  of  the  neoplasm  to  the  vesical  walls.  Albarran  {ut  supra^  page  53) 
found  in  seventy -eight  personal  observations  of  tumors  of  the  epithelial  type  (in 
which  are  included  all  the  commonest  forms — the  papillomata,  cysts,  adenomata, 
and  epitheliomata)  that  they  were  attached  as  follows :  Pediculated,  28  ;  sessile, 
9 ;  encephaloid  (infiltrating),  31 ;  cancroid  (mammilated,  bossed,  ulcerated),  10. 

No  two  writers  are  precisely  agreed  in  their  classification  of  these  tumors, 
and  in  many  of  the  instances  reported  the  diagnosis  has  been  made  purely  from 
the  macroscopic  appearances,  and  this  accounts  for  the  enormous  preponderance 
of  tumors  described  as  "papillomata,"  which  really  include  fibroid,  adenoid, 
and  malignant  epithelial  growths.  Although  it  is  true  that  a  benign  growth 
may  exist  in  the  same  bladder  with  a  malignant  one,  or  that  a  benign  growth 
may  become  malignant,  this  transition  would  not  be  noted  so  frequently  in  the 
literature  if  careful  microscopic  examinations  were  made  in  all  cases. 

Papilloma. — As  J.  Orth  {Lehrh,  d.  Speeiel^  Pathol.  Anat,  Berlin,  1889,  Bd. 
ii,  p.  214)  very  properly  says,  the  general  name  papilloma  may  be  given  to  the 
group  of  pediculated  tufted  tumors  as  long  as  we  do  not  know  to  which  special 
class  the  growth  belongs;  it  may  be  either  a  benign  papillary  fibroma 
or  a  malignant  papillary  cancer.  We  see  from  this  that  the  term  papil- 
loma is  often  employed  simply  to  describe  the  form  and  general  appearance  of 
the  tumor,  without  conveying  any  information  as  to  its  real  character. 

If,  on  the  other  hand,  we  limit  the  term  papilloma  to  the  group  of  benign 
tumors,  we  are  met  with  the  further  difficulty  as  to  the  propriety  of  the  name 
according  as  we  consider  the  tumor  primarily  an  outgrowth  from  the  epithelial 
or  from  the  connective  tissue. 

If  it  is  a  tumor  of  the  submucous  connective  tissue,  covered  by  the  mucosa 
and  pushing  out  into  the  cavity  of  the  bladder  as  it  grows,  then  the  proper  name 
is  papillary  fibroma  (Virchow,  1885);  this  view  makes  the  papillomata 
one  of  the  group  of  fibromata  which  differ  among  themselves  in  possessing  more 
or  less  connective  tissue. 

Clado,  on  the  other  hand,  considers  papillomata  as  epithelial  growths  of  the 
mucosa  of  an  exogenous  type — that  is,  one  in  which  the  epithelium  is  confined 
to  the  exterior.  This  classification  groups  them  with  the  adenomata  and  estab- 
lishes also  a  certain  relationship  between  them  and  the  epitheliomata,  which  are 
of  the  endogenous  (ingrowing)  type. 

The  benign  papillomata  are  made  up  of  a  framework  of  connective  tissue, 
more  or  less  abundant,  richly  supplied  with  blood  vessels,  and  covered  every- 
where with  the  vesical  epithelium.  They  usually  have  a  tufted,  villous,  branch- 
ing appearance,  and  are  so  vascular  that  the  name  "  villous  anginoma  "  has  been 
given  to  them.  Sometimes  the  interspaces  between  the  prolongations  are  filled 
with  detritus,  when  the  fungating  appearance  is  lost. 
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They  occur  at  any  age — froui  six  and  nine  months  (Stein)  to  seventy-tieven 
year«  (CTaillard) — and  may  lie  either  liinglu  or  nuiltiple,  and  they  frequently 
complicate  otlier  tumors, 

Ciado  distinguit^lje^  three  varieties — tlie  villous,  the  pedicukted,  and  the  eom- 
utjid.  The  villous  papilloma  api^etiitj  in  the  form  of  tilamente  growing  front  the 
Hiirfaee  of  tlie  nnn^otiaj  and  they  are  more  or  less  grouped.  When  the  wliole 
bladder  m  covered  by  them  the  name  vesica  v  i  1 1  o**  a  (Kiigter)  has  been  given 
it.  Tlieie  filaments  assume  a  shape  like  that  of  a  finger  or  rilibon,  eyhndrieal 
or  eoiiicAl,  and  often  suljdivide  onee  or  twice.  The  pedicii]ate<l  ix>!yp8,  consti- 
tuting the  comnionei^t  form,  are  grouped  on  a  eyhndrieal  pedicle  which  may  he 
several  centimetei's  long.  In  tlie  coronoid  form  the  affected  portion  of  the  blad- 
der has  the  apiKiJirance  of  a  numljer  of  ereats  closely  applied  and  looking  indi- 
vidually like  a  eock*s  comb. 

In  all  Ivenign  papilloniata  the  pedicle  never  pasaes  beyond  tlie  liraitB  of  the 
nmcosa^  however  thickened  or  infiltrated  this  may  l>et»ome  by  inllammation, 
although  the  baj^e  of  the  growth  may  sometinicfl  contain  muscular  tissue.  The 
size  of  a  papilloma  varies  from  that  of  a  pea  to  a  walnut;  they  are  rarely  aa 
large  as  a  hen's  egg. 

Fibroma,— The  fibromata  <ir  fibroid  ]>olyps  form  a  group  of  benign  tumors 
in  which  the  connective  tissue  elements  are  in  excess.  Thev  are  less  frequent 
than  the  papilloniata,  wliich  liave  but  a  flc»anty  fibrous  fmniework  and  appear  to 
occur  oftener  in  men  thun  iii  women. 

The  tumur  is  usually  pedicnkted  and  its  surface  is  smooth  or  slightly  lohu- 
lated,  imd  the  pedicle  is  usually  a  delicate  one*  When  the  tumor  ie  sessile  and 
sitmited  within  the  bladder  wall,  its  ctmnectious  with  surrounding  ti8.suc  are  such 
that  it  omi  l>e  enucleated.  Although  the  pedicle  and  the  mucous  surface  of  the 
tuinor  are  vascular,  the  interior  Imt  poorly  supjdied  with  blood  vessels.  The 
fibromata  often  enter  the  group  of  mixed  tumors  liy  undergoing  a  myxomatous 
degeneration  (see  F.  Scliatz,  Fihromy^x^mia  tehmi^iert^tfie^s  vesit^w^  etc.,  ArcMv. 
/.  6>„  1876,  B(h  X,  p.  35f»), 

AdeEoma,— The  adenoma  is  a  benign  epithelial  tumor  of  the  glandular  tyjie 
rarely  met  with  ;  it  is  sessile  or  i>alieulate<l,  and  hm  a  smooth,  lobulatetl^  or  j>apil- 
lary  surfa<*e.  Wlien  fies^^ileJ  the  tunmr  can  lie  eat^ily  enucleated  with  tlic  finger 
idnthout  hemorrhage. 

It  ia  diflficult,  in  the  light  i^f  our  knowledge  of  the  histology  of  the  bladder, 
an  organ  which  is  reinarkably  deficient  in  glandular  elcnienttf,  to  a<:tcount  for  the 
origin  of  these  tumors ;  for  tliis  reason  Klebs  and  others  have  insisted  that  these 
growths  must  take  their  origin  in  the  prostate  gland  in  the  male.  li.  Kaltenbach 
il^ingmh&^k^s  ArfMi^fiir  kli/i^  Chir.^  1B84,  xxx,  p.  *i 59),  however,  has  desc^ribed 
a  papillary  adenoma  which  he  removed  by  a  vesicu- vaginal  incision  from  a  woman 
forty-four  year??  old,  the  origin  of  whicli  Prof.  Bustrom  traced  to  the  mucous 
crypts  of  the  blaihler.  Von  Fritsch  has  also  described  a  tibro-atienoma  of  the 
bladder  in  a  girl  three  years  old;  it  was  covered  with  a  calculous  deposit  and 
filled  the  whole  l>la<lder.  These  cases,  4>f  (^tmrse,  show  that  such  tumors  do 
<*ecur  in  the  bladder  independently  of  the  prostate- 
2S 
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The  adenoma  may  be  either  sessile  or  pedienlated,  and  its  surface  smooth^ 
lobalated,  or  villous. 

Clado  cites  exceptional  cases  where  adenomata"  (cylindrical-celled  epitheli- 
omata)  have  relapsed  after  extirpation,  and  infiltrated  the  bladder  walls  like 
ordinary  epitheliomata.  This  rare  occurrence  must  be  distinguished  from  the 
tendency  to  relapse  in  situ  after  incomplete  extirpation  which  the  adenomata 
share  in  common  with  the  simple  papillomata. 

KyonuL — Myoma  is  one  of  the  rarer  vesical  tumors,  first  described  by  Vir- 
chow  {Die  Krankhaften  Geschwiilste,  Bd.  iii,  p.  121,  myocarcinoma).  It  takes 
its  origin  in  the  muscular  coat  of  the  bladder,  and  is  therefore  made  up  of 
smooth  muscular  fibers  with  more  or  less  connective  tissue,  and  grouped  or 
interlacing  as  in  uterine  myomata.  The  tumor  either  develops  out  into  the 
bladder  cavity  upon  -a  thick  pedicle  or  it  remains  sessile. 

W.  T.  Belfield  ( Wien.  nml.  WocL,  1881,  No.  12,  p.  329)  has  described  a 
new  variety  of  external  vesical  myoma  occurring  in  a  woman  fifty  years  old.  It 
was  ovoid  in  form,  2  by  1  by  2  centimeters,  and  attached  to  the  outside  of  the 
muscularis  by  four  strands  made  up  of  blood  vessels  and  muscular  tissue. 

J.  Verhoogen  {Cent.  f.  Ilarn  und  Sexual- Organe^  1895,  p.  132)  describes  a 
like  case,  occurring  in  a  man  aged  twenty-three  years.  The  tumor  at  the  oper- 
ation was  found  to  l)e  about  the  size  of  a  child's  head.  It  arose  from  a  pedicle, 
just  above  the  prostate  gland,  and  extended  backward  and  upward,  almost 
filling  the  pelvis.    Microscopically  it  was  found  to  be  a  fibro-myoma. 

Cases  are  also  de8cril>ed  by  Felix  Terrier  and  Henri  Hartmann  in  the  Reifue 
dechir.,  Paris,  1895,  p.  181. 

The  mucous  covering  of  the  vesical  myomata  is  intensely  congested,  and  the 
remaining  muscular  coat  of  the  bladder  hypertrophied.  Ulceration  of  the  sur- 
face is  rare. 

Cystic  Follicles. — Small  cysts  are  sometimes  found  on  the  inner  surface  of 
the  bladder  due  to  an  occlusion  of  the  mucous  follicles;  they  appear  scat- 
tered or  in  groups,  forming  little  translucent  elevations  from  2  or  3  milli- 
meters in  size  up  to  the  size  of  a  split  pea.  I  have  observed  these  in  a  case  of 
chronic  cystitis ;  on  touching  a  cyst  with  the  point  of  a  knife  the  contents  im- 
mediately escape,  and  the  only  trace  which  remains  is  a  slight  hemorrhage  from 
the  base.  This  affection  has  been  called  vesical  herpes.  Malignant  tu- 
mors also  often  undergo  cystic  degeneration. 

Dermoid  Cysts. — Dermoid  cysts  of  the  bladder  are  so  rare  that  Orth  {ut  supra) 
says  that  only  one  well  subsbrntiated  observation  exists,  that  of  Sir  James  Paget 
{Surg,  Paih,^  1858).  Albarran  cites  a  case  of  Boucher  {Soc,  anatoimqu^.^  1840) 
somewhat  doubtfully,  stating  that  there  was  a  cyst  containing  a  fatty  liquid  at 
the  top  of  the  bladder,  and  communicating  with  it  by  a  narrow  opening. 

Outside  of  these  rare  observations,  cases  have  been  recorded  in  which  der- 
moid cysts  outside  of  the  bladder  (see  Sanger,  Archiv  f.  Gyn,^  1879),  or  ovarian 
dermoids,  have  discharged  their  contents  into  this  organ,  and  hairs  have  escaped 
by  the  urethra  (piliniiction). 

In  the  group  of  malignant  tumors  we  find  two  types  of  tumors  repre- 


DESCRIPTION  OF  PLATE  VII. 


Fio.  1. — Shows  the  normal  bladder  laid  open  hy  an  incision  through  the  anterior 
walL  The  ureteral  orifices  are  seen  as  narrow  slits  at  the  two  posterior  angles  of  the 
trigonum ;  the  third  angle  is  at  the  internal  urethral  orifice.  The  trigonum  is  char- 
acterized by  its  increased  vascularity  between  these  three  points.  The  longitudinal 
vesical  folds  entering  the  urethral  orifico  are  well  shown. 

Fio.  2. — Secondary  carcinoma  of  the  bladder  following  carcinoma  of  the  cervix. 
The  carcinoma  appears  in  the  form  of  rounded  nodules  in  the  bladder  wall,  mainly 
In  the  vicinity  of  the  cervix.  One  small  nodule  is  seen  in  the  trigonal  area.  Note 
also  the  thickened  walls  of  the  bladder. 
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sented — the  epithelial  type,  the  careinomata,  and  the  connective  tissue  type,  the 
sarcomata.  The  most  frequent  are  the  careinomata,  and  these  are  commonest  in 
men  as  primary  tumors  of  the  bladder,  while  in  women  they  invade  the  bladder 
as  secondary  tumors  extending  from  the  uterus. 

CarcinonuL — The  careinomata  consist  of  two  kinds  of  tumors,  the  first  made 
up  of  the  squamous  and  the  second  of  the  cylindrical  celled  epithelium ;  they  are 
characterized  by  a  tendency  to  infiltrate  the  bladder  walls  and  invade  all  sur- 
rounding tissues.  The  tumors  thus  formed  are  usually  multiple,  and  project  into 
the  lumen  of  the  bladder,  where  they  are  covered  with  villosities  ("  villous  can- 
cer"); again  others  are  mulberrylike  in  appearance.  There  are  often  several 
larger  masses  with  broad  pedicles,  and  a  number  of  small  tumors  near  by. 

The  infiltrating  form  of  epithelioma  without  villosities  is  rarer  than  the 
vegetating  villous  form  ;  the  friability  of  these  tumors  is  especially  marked.  In 
some  cases  the  epithelioma  can  only  be  shown  to  have  infiltrated  the  tissues  by  a 
microscopic  examination  (the  larvaceous  or  masked  form  of  Guy  on).  The  sur- 
face is  less  frequently  ulcerated  in  the  epithelioma  than  in  carcinoma. 

The  carcinoma  appears  in  the  forms  commonly  known  as  encephaloid,  scir- 
rhus,  or  colloid  cancer.  The  ulcerations  most  commonly  observed  in  the  infil- 
trating form  arise  either  from  fatty  degeneration  or  interstitial  hemorrhage  or 
gangrene. 

The  walls  of  the  bladder  not  involved  in  the  new  growth  are  hypertrophied, 
partly  from  the  thickening  of  the  muscular  coat,  and  partly  from  an  interstitial 
muscular  sclerosis,  the  product  of  irritation  (Clado). 

Cancer  of  the  bladder  exhibits  the  same  tendency  as  does  cancer  of  the  body 
of  the  womb  to  remain  localized  for  a  long  time  in  its  own  viscus,  an  important 
fact  l>earing  upon  the  operative  treatment. 

These  cancers  are  liable  to  undergo  certain  changes ;  inflammation  easily 
supervenes  in  the  exposed  lowly  organized  tissues,  especially  after  instrumental 
interference ;  cystic  degeneration  is  common  on  the  surface  or  in  the  walls  of 
the  growth,  and  gangrene  may  follow  interstitial  hemorrhages  in  infected  cases. 

Sarcoma. — The  vesical  sarcomata  form  a  grouj)  of  rare  tumors  of  the  con- 
nective tissue  type,  malignant  in  character. 

The  first  description  was  given  by  Guersant  {Arch.  gen.  de  med.^  1853, 
second  series,  p.  311),  and  since  that  time  but  few  cases  have  been  added  to  the 
literature.  Albarran  and  Clado  out  of  a  large  experience  have  only  ol)serve(l 
three  instances. 

McWeeney  {BritiHh  Med.  Jour.^  vol.  i,  1893,  p.  647),  under  the  title  of 
"  Spindle-celled  Sarcoma  of  the  Urethra,"  reports  a  case  which  from  the  de- 
scription that  follows  was  aj)parently  a  pediculated  sarcoma  of  the  bladder. 

The  patient,  a  woman  aged  thirty-two  years,  had  suffered  from  pain  on  mic- 
turition for  some  months,  and  was  admitted  to  the  Mater  Misericordite  Hospital 
under  the  care  of  Dr.  Madden  and  Mr.  Hayes,  who  found  a  soft  vascular  tumor 
projecting  from  the  urethral  orifice,  and  traceable  along  the  roof  of  the  urethra 
up  into  the  bladder.  On  removal  it  proved  to  be  a  typical  spindle-celled 
sarcoma. 


388 


AFFECTIONS  OF  THE  I'RETHRA  AND  BLADDER. 


Sarcoma  appears  to  occur  aboat  one  third  oftener  iu  women  than  in  men,  at 
almost  any  period  of  life  from  early  childhood  up  to  fifty-nine  years  of  age. 
The  tissue  in  which  the  neoplasm  takes  its  origin  is  probably  the  stroma  of  the 
mucosa,  which  ordinarily  contains  round,  embryonic  cells. 

The  tumors  are  usually  multiple  and  almost  always  sessile,  varying  greatly  in 
size  and  having,  as  a  rule,  a  smooth  surface ;  the  color  is  red,  violaceous,  or  even 
blackish.  The  parts  of  the  bladder  adjacent  to  the  base  are  usually  infiltrated. 
In  women  the  sarcoma  is  especially  prone  to  extend  out  through  the  urethra, 
appearing  at  the  external  orifice. 

KyxonuL — Myxoma  is  a  form  of  degeneration  grafted  upon  one  of  the  pri- 
mary forms  of  tumors;  it  is  always  found,  therefore,  in  a  mixed  form.  The 
commonest  are  the  myxo-fibromata  and  the  myxo-sarcomata. 

Such  myxomata  are  usually  pediculated  and  occur  in  groups ;  they  are  com- 
monly found  in  early  life,  grow  on  the  floor  of  the  bladder  near  its  neck,  and 
present  much  the  appearance  of  nasal  polyps,  but  they  are  more  vascular,  and 
are  tinner.  Owing  to  their  situation,  one  of  the  tumors  may  easily  escape  from 
the  urethra  and  appear  at  the  vulva. 

The  tissue  of  the  myxomatous  tumor  is  made  up  of  embryonic  cells  and 
myxomatous  cells  with  anastomosing  prolongations ;  the  capillaries  are  numer- 
ous, and  elastic  fibers  are  found  abundantly.  They  show  a  remarkable  ten- 
dency to  return  rapidly  after  removal  (see  Schatz,  Archiv  f.  Gyn,^  Bd.  x,  187fi, 
on  Fibromyxoma). 

Clinical  History  of  Vesical  Tumors. — In  their  earlier  stages  the 
symptoms  of  tumors,  both  benign  and  malignant,  are  much  alike.  As  a  malig- 
nant tumor  progresses,  the  emaciation  and  constitutional  symptoms  become  pro- 
nounced features  in  the  case,  but  these  features  ma^'  be  simulated  to  some  extent 
by  a  benign  tumor  associated  with  cystitis  and  hemorrhages. 

The  earliest  and  the  commonest  of  all  symptoms  characteristic  of  vesical 
tumors  of  every  kind  is  a  decided  tendency  to  bleeding  from  the  bladder. 

Olado  has  demonstrated  by  an  analysis  of  a  series  of  cases  that  a  cystitis  is 
tlie  first  symptom  iu  8  per  cent  of  the  papillomata,  in  20  per  cent  of  the  sarco- 
mata and  myxomata,  and  in  25  per  cent  of  the  carcinomata  and  epitlieliomata. 

In  a  few  cases  retention  or  incontinence  of  urine  are  the  first  indications  of 
tlie  growth. 

Hemorrhages  from  the  bladder  may  appear  in  the  form  of  urine  more 
or  less  deeply  discolored  by  blood,  or  in  the  form  of  clots,  or  it  may  be  disc»ov- 
ered  only  upon  making  a  microscopic  examination  of  the  urine  (colorless  hemor- 
rhage, globulinuria).  They  appear,  persist,  and  disappear,  to  reappear  without 
any  apparent  cause  whatever ;  sometimes  the  urine  remains  bloody  for  years ;  in 
other  cases  a  hemorrhage  conies  on  after  exercise,  or  some  violent  motion,  as 
horseback  riding.  Little  decolorized  filaments  and  irregular  clots  of  blood  col- 
lecting on  the  interstices  of  the  tumor  and  finally  washed  away  by  the  urine  are 
characteristic  of  villous  tumors.  Epithelial  cells  and  fragments  of  the  tumor 
may  be  found  adherent  to  such  clots. 

When  a  large  hemorrhage  takes  place,  and  the  blood  accumulates  in  the 
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bladder,  the  distention  may  be  so  great  as  to  reach  even  as  high  as  the  um- 
bilicus. 

Frequent  micturition  is  another  common  symptom  due  to  the  pres- 
ence of  a  tumor ;  the  increase  at  first  may  scarcely  be  noticed,  but  later  the 
bladder  may  require  to  be  emptied  every  few  minutes.  When  cystitis  is  super- 
added, this  of  course  of  itself  induces  both  pain  and  frequency. 

Suppression  of  the  urine  is  brought  about  mechanically  by  a  pedicu- 
lated  tumor  which  Ues  near  enough  the  urethral  orifice  to  cover  it  and  interfere 
with  the  flow,  or  when  the  tumor  is  attached  farther  away  from  the  orifice  but 
has  a  long  pedicle.  A  tmnor  so  placed  as  to  press  habitually  upon  one  of  the 
ureteral  orifices  will  in  time  cause  a  hydro-ureter  and  hydronephrosis  of  that 
gide.  A  retention  of  the  urine  may  be  caused  by  a  distention  of  the  bladder 
with  blood  clots,  and  if  the  pressure  from  this  source  continues  to  increase,  the 
urine  may  be  even  prevented  from  entering  the  bladder  (anuria) ;  the  patient 
under  these  circumstances  suffers  from  great  pain  and  straining. 

Pain  is  not  a  common  symptom  except  when  clots  accumulate  in  the  blad- 
der, or  when  there  is  a  coincident  cystitis,  which  is  one  of  the  commonest  com- 
pHcations  liable  to  arise  at  any  time,  and  exceedingly  obstinate,  rarely  disappear- 
ing so  long  as  the  tumor  remains. 

Prognosis. — The  ultimate  outcome  varies,  of  course,  with  the  nature  of 
the  tumor ;  the  benign  cases  run  on  for  years  and  do  harm  by  the  severe  hemor- 
rhages, by  the  diminished  capacity  of  the  bladder,  due  to  the  presence  of  the 
tumors,  or  by  the  cystitis,  which  may  be  intense  in  its  character  and  may  travel 
upward,  producing  a  pyelonephritis. 

The  malignant  neoplasms  destroy  life  in  the  course  of  a  few  years  or  sooner, 
according  to  the  rapidity  of  their  growth  and  to  the  hemorrhages,  cystitis, 
ulcerations,  or  gangrene  associated  with  renal  infection,  pyemia,  or  peritonitis. 

Diagnosis. — The  diagnosis  of  a  vesical  tumor  will  be  made  by  (a)  a 
study  of  the  history ;  (b)  examination  of  the  urine  ;  (c)  palpation  of  the  bladder; 
and  (d)  a  direct  cystoscopic  inspection. 

Although  the  direct  examination  gives  at  once  a  positive  diagnostic  answer, 
the  remaining  means  of  investigation  should  not  be  neglected. 

The  history  is  as  a  rule  in  no  respect  characteristic. 

The  examination  of  the  urine  shows  the  presence  of  blood ;  and  if  there  is 
cystitis,  pus  and  micro-organisms  and  various  crystals,  and  rarely  bits  of  the 
tumor.  Earlier  writers  laid  great  stress  on  finding  these  pieces  of  the  neoplasms, 
and  judged  from  them  the  character  of  the  disease.  The  opinion  now  held  is 
that  even  when  the  presence  of  a  tumor  may  be  inferred  in  this  way,  no  definite 
conclusions  can  be  drawn  as  to  its  nature,  not  even  as  to  whether  it  is  benign  or 
malignant. 

One  of  the  rarest  symptoms,  only  observed  in  connection  with  vesical 
tumors,  is  the  spontaneous  coagulation  of  the  urine  (f  i  b  r  i  n  u  r  i  a)  after  escape 
from  the  body,  due  to  an  excess  of  fibrin  discharged  with  the  blood  into  the 
bladder. 

The  use  of  a  catheter  to  bring  away  a  piece  of  a  neoplasm  in  its  eye  is  too 


390 


AFFECTIONS  OF  THE  URETHRA  AND  BLADDER. 


uncertain,  and  the  use  of  a  curette,  guided  solely  by  touch,  is  too  dangerous  to 
be  practiced,  now  that  other  simple  and  safe  diagnostic  measures  are  always 
available. 

Palpation  of  a  bladder  emptied  of  its  urine  may  give  interesting  informa- 
tion by  revealing  a  localized  thickening  of  the  tissue  when  a  tumor  of  a  size  and 
consistency  sufficient  to  be  felt  bimanually  is  present.  Touch  is  especially  valu- 
able in  the  case  of  malignant  tumors  in  determining  whether  the  disease  has 
already  passed  beyond  the  limits  of  the  bladder.  In  such  a  case  the  examina- 
tion must  be  made  with  especial  care  through  the  lateral  vaginal  fornices  to 
find  any  fixation  on  the  side  of  the  pelvic  walls,  and  through  the  rectum  to  find 
any  enlarged  glands  on  the  pelvic  walls  or  between  the  external  and  internal 
iliac  arteries,  or  even  up  on  the  common  iliac  artery. 

Direct  Inspection . — This  mode  of  investigation  at  once  gives  a  positive 
answer  to  several  important  queries  in  the  diagnosis:  (a)  Whether  or  not  a 
tumor  is  present ;  (b)  whether  the  tumor  is  single  or  multiple ;  (c)  the  seat  of  the 
tumor ;  (d)  its  size,  form,  and  color ;  (e)  the  kind  of  pedicle ;  (f)  any  compli- 
cating conditions,  such  as  calcareous  incrustations,  cystitis,  and  ulceration. 

,If  examination  hurts  the  patient,  it  will  be  best  to  anesthetize  her,  and  then, 
after  emptying  the  bladder,  to  put  her  in  the  knee-breast  position  and  intro- 
duce a  No.  9  or  10  speculum.  The  examiner,  looking  into  the  air-distended 
bladder  in  this  position,  will  see  pendant  any  tumors  springing  from  the  trigo- 
num  or  the  base.  By  a  minute  investigation  he  will  be  able  to  determine  in 
most  cases  the  chances  of  a  successful  operation,  although  it  may  not  always  be 
possible  to  distinguish  with  certainty  between  malignant  and  non-malignant 
growths. 

In  general  it  will  do  to  recall  the  fact  that  the  simple  papillomata  have  small 
pedicles,  while  the  pedicle  of  a  simple  epithelioma  is  much  stouter,  and  in  a  sar- 
coma it  is  quite  broad.  Any  nodules  about  the  base  of  the  tumor  will  also  be 
detected  and  regarded  with  suspicion. 

The  presence  of  a  cystitis  or  of  any  ulceration  of  the  surface  of  the  bladder 
complicates  an  operation.  When  the  tumors  are  found  clustered  around  the 
neck  of  the  bladder  they  may  be  looked  upon  as  certainly  malignant. 

Operative  Treatment . — There  is  but  one  way  of  treating  vesical 
tumors,  and  that  is  by  eradicating  them  by  operation  whenever  possible.  A 
palliative  plan  must  be  adopted  only  when  the  condition  of  the  patient  or  the 
extent  of  malignant  disease  forbids  operation. 

The  conditions  most  favorable  for  operation  are  general  good  health,  urine 
clear  from  infection,  albumin,  and  casts,  and  a  single  tumor  with  a  pedicle. 
In  old  age  and  in  childhood  under  five  years  the  tumor  is  almost  certainly 
malignant  and  inoperable. 

Before  proceeding  with  the  operation  it  is  important  to  gain  an  exact  estimate 
of  the  patient's  general  condition,  and  to  have  made  one  or  more  thorough 
cystoscopic  examinations  for  the  purpose  of  studying  the  peculiarities  of  the 
tumor. 

The  avenues  of  extirpation  are  :  (a)  By  the  dilated  urethra ;  (b)  by  a  vaginal 
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incision ;  (c)  by  flnprapiibic  incision  ;  (d)  hj  sjmpbjeeotomj ;  (e)  the  removal  of 
tlie  entire  bladder  (ejstet'toniy). 

The  choice  of  the  mode  of  opemtion  will  depend  ou  the  eize  of  the  tumor 
and  it^  pellicle,  on  itd  seM,  and  on  tlio  pre^ience  of  gucli  complications  as  iimltiple 
tiitnors^  infection^  anemia,  and  extreme  prostration. 

The  least  dangerous  ways  of  operating  are  by  tlie  dilated  urethra  and  throngli 
a  vaginal  incifc^ion. 

The  suprapubic  incision  is  more  formidable  on  account  of  the  risk  of  open- 
ing the  peritoneum  and  urinary  iiifiltmtion  or  infet^tion  of  the  loose  cellular 
tiesue,  and  the  symphyseotomy  is  the  most  formidable  of  all. 

The  operation  in  a  particular  ease  may  be  no  more  than  tlie  severance  of  a 
delicate  pellicle  setting  free  a  tumor^  or  it  may  involve  the  resection  of  a  portion 
of  the  muco8*i,  or  a  portion  of  the  entire  bladder  wall,  or  in  extreme  cases  the 
sacrifice  of  the  whole  bladder. 

(a)  By  the  Urethra . — Simon (Smmfi.  kluu  Ymi.^  Xo.  88,  1S75,  p.  8)  has 
shown  that  the  urethra  may  be  safely  dilated  to  a  diameter  of  Si  centimeters 
after  making  two  lateral  incigiong  in  the  posterior  margin  of  the  external 
urethral  orifice  to  keep  it  from  tearing  at  this  its  narrowet?t  part.  A  series  of 
dilators  differing  1  millimeter  in  diameter  is  then  pas8e<l  in,  beginning  with  a 
No.  8  or  Vd  and  ending  with  No,  2lX  After  tliis  tlie  largest  speculum  (No.  20) 
may  be  inwerted  and  the  tumor  exposed  for  operation.  Through  a  speculum  of 
this  large  size  we  may  safely  remove  most  of  the  pe^liculateti  tumors  of  the 
bladder,  either  l>y  the  galvano-caustic  loop,  or  by  using  a  delicate^  properly 
bent  cautery  knife. 

In  using  eitlier  of  these  means  to  extirpate  the  growth,  it  is  poeeible  under 
the  control  of  the  sight  to  adjust  the  loop  or  to  use  the  knife  so  as  to  effect  an 
amputation  close  to  the  Idadder ;  this  avoids  leaving  any  of  the  pedicle  behind, 
and  produces  also  a  slight  destruction  of  tissue  on  tlie  bladder  wall  itself ,  suffi- 
cient to  prevent  recurrence  of  a  benign  growth. 

A  tumor  removed  in  this  way  must  lie  carefully  examined  microscopically, 
and  if  it  is  found  to  be  malignant  the  oi>erator  must  !)e  prepared  to  resect  a  por- 
tion of  the  bladder  wall  through  a  vaginal  or  a  suprapubic  incision  as  s<jon  aa 
upon  inspection  there  is  any  evidence  of  return.  Sessile  tumors  and  infiltratbg 
growths  can  not  be  treated  in  this  way. 

(b)  The  vaginal  route  (colpocystotoray)  is  best  when  a  limited  portion 
of  the  bladder  wall  has  to  be  eKcised  with  the  tumor.  It  is  easier  to  operate 
in  this  way  upon  the  upper  }x>rtion  of  the  bladder,  and  when  the  vaginal  outlet 
is  relaxed  and  the  anterior  wall  naturally  tends  to  drop  down ;  it  is  awkward  and 
difficult  with  a  tight  vaginal  outlet 

To  make  the  vaginal  incision  the  perineum  is  retracted  and  the  cervix  fixed 
witli  tenaculum  forcepf* ;  the  l>ase  of  the  bladder  is  then  cut  tlirough  onto  a  sound 
intrcKluced  through  the  urethra,  and  the  incision  enlarged,  if  need  be,  forward  to 
the  internal  orifice  and  back  to  the  cervix.  The  edges  of  the  incision  are  now 
drawn  apart  and  the  neoplasm,  already  It^cjited  cystoscopically,  is  drawn  through 
the  opening  into  the  vagina,  everting  with  it  the  contiguous  portion  of  the  blod- 
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der  wall.  If  it  occupies  but  a  small  area  it  may  now  be  excised  piecemeal,  su- 
turing step  by  step ;  and  if  the  bleeding  is  free,  tying  the  sutures  as  they  are 
passed.  If  the  area  of  excision  is  a  larger  one,  and  if  the  cut  goes  deeply  into 
or  through  the  bladder  wall,  it  will  be  best  to  transfix  the  wall  in  several  places 
at  a  distance  from  the  field  of  operation  to  hold  it  in  place  while  the  extirpation 
and  suturing  are  going  on ;  by  doing  this  the  great  risk  of  hemorrhage  and 
delay  from  the  open  wound  pulling  back  into  the  bladder  will  be  avoided. 

If  the  field  of  extirpation  lies  in  the  neighborhood  of  the  intravesical 
portion  of  a  ureter,  it  will  be  safer  to  insert  a  bougie  beforehand  so  as  to 
protect  it. 

(c)  Suprapubic  Incision  (hypogastric  route). — By  this  avenue  tumors 
of  larger  size  may  be  safely  extirpated  and  the  operation  safely  controlled 
throughout  when  it  is  necessary  to  extirpate  any  considerable  portion  of  the 
bladder  with  the  tumor. 

The  important  practical  questions  whether  the  bladder  may  l)e  safely  sutured 
so  as  to  avoid  the  risk  of  peritonitis  after  cutting  into  it  on  the  peritoneal  side, 
and  whether  any  considerable  part  of  the  bladder  may  be  removed  and  the  de- 
fect made  good  by  proper  suturing,  can  be  readily  answered  by  some  of  the 
accidents  met  with  in  removing  large  myomatous  uteri.  I  have  several  times 
cut  into  the  bladder  and  closed  the  incision  with  interrupted  sutures  without 
any  ill  consequences.  In  one  case  I  cut  off  a  piece  of  the  bladder  as  big  as  the 
palm  of  my  hand,  and  closed  the  defect  by  interrupted  sutures  in  the  muscular 
coat  without  any  after-effect. 

The  bladder  may  be  exposed  either  by  a  transverse  incision,  which  gives 
more  room,  or  by  a  vertical  incision  in  the  median  line ;  the  disadvantage  of 
the  transverse  incision  is  the  severance  of  tlie  recti  muscles  and  \he  liability  of 
the  wound  to  gap  open  during  the  healing.  If  it  is  possible  to  avoid  it  the 
peritoneum  ought  not  to  be  opened  on  account  of  the  increased  dangers  of  in- 
fection, wliich  are  greatly  multiplied  when  cystitis  is  a  complication. 

The  incision  begins  just  above  the  symphysis  pubis  and  is  made  6  or  8  centi- 
meters {2i  to  3  inches)  long.  The  prevesical  space  is  exposed,  and  the  peri- 
toneum is  pushed  up  off  the  anterior  abdominal  wall,  so  as  to  expose  the  vault 
of  the  bladder ;  if  the  pelvis  is  a  deep  one  and  the  abdominal  walls  thick,  it  is 
well  to  fill  tlie  bladder  beforehand  with  water  so  as  to  bring  it  within  easy  reach 
just  under  the  incision.  In  a  thin  patient  there  is  no  difficulty  in  picking  it  up 
and  opening  it.  A  vertical  incision  is  now  made  through  the  muscular  and 
mucous  coats  of  the  bladder  long  enough  to  give  plenty  of  room  to  get  at  the 
tumor  and  handle  it  easily.  When  the  tumor  lies  deep  down  in  the  pelvis  and 
is  hard  to  reach,  the  steps  of  the  operation  will  be  greatly  facilitated  by  tempo- 
rarily attaching  the  sides  of  the  incision  in  the  bladder  to  the  skin  of  the 
abdominal  incision,  so  as  to  hold  the  whole  bladder  well  up  in  view  and  within 
easy  reach. 

Superficial  tumors  covering  a  wide  area  may  be  extirpated  by  incising  the 
mucosa  on  all  sides  and  dissecting  it  up  so  as  to  remove  it  with  the  tumors. 
Almost  the  whole  of  the  vesical  mucosa  may  be  taken  away  and  yet  it  will  re- 
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p^nerat^j  but  whererer  little  islets  or  strips  of  sound  miieoBa  can  l>e  left  this 
lahuiild  be  done,  as  the  new  mneuiis  meiiiliraiie  starts  to  gnm  from  these  cental's. 
As  much  of  the  tie  feet  as  [wesible  Bhimld  be  eovt^red  in  by  drawing  together  tlvt? 
remain  in    niucous  nienibmne  with  a  oontiniions  catgut  suture. 

Wiieu  the  disease  goes  deeper  than  the  mueosa  it  ib  safe  to  excise  even  the 
entire  thieknesa  of  the  bladder  wall,  if  necessarj  trenching  on  iu  iieritoneal  por- 
titjn  Ukk  In  this  way  a  large  part  of  the  bladder,  a  half  or  evon  two  thirfls  of 
it,  may  be  resected,  and  the  portion  renmining  will  be  aide  in  great  ineafiure  to 
maintain  its  funetion.  After  cutting  through  the  walls,  the  rest  of  the  bladder 
can  be  loosened  fronj  its  attachments  by  a  l>lunt  dissection  with  tinge rs  or  a  knife 
liandle.  On  the  vaginal  side,  although  adhering  more  closely,  the  bladder  can 
be  detached  m  the  same  way  without  opening  the  vagina.  All  bleeding  vessels 
ehuuld  be  tie*l  at  once  with  catgut* 

After  resection,  the  wound  nmst  be  accurately  ch>sed,  when  possible,  by  in- 
terrupted  catgut  sutures  applied  close  together,  after  which  the  Ida^lder  is  kept 
empty  from  six  to  eight  days  by  dramage  thruugli  the  urethra.  The  way  in 
which  the  sutures  are  tied  will  depend  on  the  position  of  the  tumor  ;  when  this 
is  situated  on  the  base  or  on  either  side  they  may  all  he  tied  in  the  bladder,  but 
at  the  vault  they  should  be  tied  on  the  outside  of  the  bladder.  Each  suture 
tied  on  the  outside  should  grasp  the  muscular  surface  alone ;  those  on  the  in- 
side should  include  the  mucosa  too.  When  the  peritoneum  is  cut,  this  should 
l>e  drami  over  the  line  of  sutures  to  form  an  additional  protection  to  the 
abdominal  caWty. 

If  the  tumor  occupies  the  site  of  one  of  the  ureteral  orifices  it  will  be  easy 
to  extirpate  it,  first  cutting  off  the  end  of  the  ureter,  if  necessary,  and  transplant- 
ing it  into  a  part  of  the  bladder  posterior  to  the  wound,  I  should  do  this  by 
puncturing  tlie  bladder  wall  on  that  side  where  I  wished  tu  introduce  it,  loosen- 
ing the  ureter  and  bringing  it  through  the  o]>ening.  The  new  ureteral  oHlice 
should  be  cut  obliquely  and  attached  to  the  bladder,  in  its  new  position,  by  four 
or  five  fine  catgut  sutures.  The  wound  made  by  taking  out  the  tumor  may  then 
be  closed  by  interrupted  catgut  sutures,  taking  in  all  layers.  After  closing  the 
bladder  wound  perfectly  the  abdominal  wound  should  be  lirouglit  together  by 
silkworm-gut  sutures  through  the  fascia  and  catgut  through  the  fat  and  the 
skin. 

If  the  wound  in  the  liladder  can  not  be  perfectly  closed,  it  is  necessary  to 
use  a  gauze  drain  above  the  pubis  as  well  as  by  the  urethra^  so  as  to  avoid 
urinary  infiltration  of  the  tissues ;  wdien  the  wound  begins  to  close  down  to  a 
small  opening  a  rublicr  tube  may  replace  the  gauze. 

Honnenburg  (BerL  liitu  WoeA.^  1884,  No.  5^)  describes  a  resection  of  the 
hlachler  in  a  woman  for  a  fibro-sarcoina.  The  tumor  on  the  anterior  wall  of  the 
bla^hler  was  3  or  4  centimeters  in  diameter,  and  liad  an  ulcerated  surface.  A 
suprapubic  incision  was  ma<le  and  the  bladder  freed  and  the  tumor  excised,  leav- 
ing only  a  part  of  the  posterior  wall  and  tlie  base  of  the  bladder  with  the  ureters. 
The  peritoneum,  which  hml  been  opene<l,  was  l*rought  together  by  suture  and 
the  bladder  drained j  lK>th  by  the  urethra  and  through  the  abdominal  wound, 
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which  was  left  to  close  by  granulation.  The  patient  survived  the  operation  five 
weeks. 

(d)  Symphyseotomy  is  used  to  secure  a  large  field  of  operation  where 
the  tumor  is  situated  at  the  neck  of  the  bladder,  but  the  bladder  in  women  is 
so  accessible  by  the  suprapubic  route  that  it  can  hardly  be  necessary  in  any  case 
to  resort  to  so  serious  a  procedure. 

(e)  Cystectomy . — The  removal  of  the  entire  bladder  is  required  when 
its  entire  wall  is  occupied  by  a  malignant  growth,  but  it  rarely  happens  that  a 
patient  with  such  an  extensive  disease  will  be  in  condition  to  stand  such  an 
operation,  even  if  the  disease  has  not  extended  beyond  the  bladder. 

The  following  case  of  cystectomy  admirably  devised  and  successfully  prac- 
ticed by  K.  Pawlik  {Cen.  f,  Gyn.  Beilage^  1890,  p.  113)  deserves  careful 
study  as  a  model  on  which  to  base  any  similar  attempts  in  the  future;  it 
was  conducted  by  the  following  steps :  Transplantation  of  the  ureters  into  the 
vagina;  extirpation  of  the  bladder;  construction  of  a  new  bladder  out  of  the 
vagina. 

The  patient  had  complained  of  painful  micturition  and  bloody  urine,  and  the 
removal  of  a  vesical  polyp  was  followed  by  relief  for  a  time ;  but  later,  papillary 
growths  of  the  bladder,  accompanied  with  hematuria,  gave  so  much  distress  that 
Dr.  Pawlik  determined  to  remove  the  entire  bladder. 

On  August  3, 1889,  he  performed  a  preliminary  operation — the  establishment 
of  uretero- vesical  fistute.  Having  introduced  a  Simon  speculum  into  the  vagina 
and  sounds  into  the  ureters  to  mark  them  out,  he  dissected  them  free  from  the 
bladder  by  a  vaginal  incision  2  centimeters  long,  tied  silk  ligatures  around  them 
on  the  vesical  side,  split  them  open  longitudinally,  and  then  sutured  the  openings 
with  fine  silk  sutures  into  the  up})er  part  of  the  vagina ;  he  then  cut  off  each 
ureter  below  the  ligature.  The  discharge  from  the  bladder  no  longer  receiving 
any  urine,  was  at  first  a  thick,  brownish  liquid,  but  later  it  contained  notliing 
but  some  mucus. 

Three  weeks  later  the  bladder  was  extirpated  ;  after  suitably  preparing  the 
field  of  operation  he  filled  the  bladder  with  an  iodoform  emulsion,  and  intro- 
duced into  the  ureters  elastic  sounds  with  mandarins.  He  then  made  an  incision 
10  centimeters  (4  inches)  long  in  the  Hnea  alba,  extending  down  to  the  symphysis 
pubis,  and,  without  cutting  into  the  peritoneum,  he  detached  the  distended  blad- 
der easily  on  all  sides,  except  at  the  artificial  ureteral  openings  into  the  vagina. 
Here  there  was  considerable  hemorrhage,  which  was  controlled  by  tampons. 
Having  dissected  the  entire  bladder  free  down  to  the  urethra,  he  finished  the 
operation  of  removing  it  by  the  vaginal  route.  A  transverse  incision  was  made 
in  the  anterior  vaginal  wall  just  above  the  urethra,  and  the  emptied  bladder 
was  drawn  through  this  opening  and  severed  in  the  plane  of  the  internal  ure- 
thral orifice.  As  the  papillomata  grew  thick  about  the  orifice,  he  dissected  away 
the  mucosa  widely  around  this  point. 

The  urethra  was  finally  fitted  into  the  vagina  by  suturing  its  anterior  wall  to 
this  transverse  vaginal  incision,  and  attaching  the  remaining  portion  to  the  lateral 
and  posterior  walls  of  the  vagina,  which  was  now  denuded  around  its  entire  cir- 
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cumference.  This  had  the  effect  of  converting  the  vagina  into  an  artificial  blad- 
der, and  of  retaining  the  entire  urethra  as  its  outlet. 

The  abdominal  wound  was  drained.  The  suprapubic  fistula  was  long  in 
closing,  as  was  also  a  fistula  behind  the  urethra,  and  there  was  at  one  time  an 
obstruction  of  the  right  ureter.  Tliis  was,  however,  relieved,  and  a  quantity  of 
urine  escaped.  The  patient  recovered  and  with  a  small  fistula  had  good  control 
of  the  new  vaginal  bladder,  which  had  a  capacity  of  400  cubic  centimeters. 
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1.  Anatomy.    1.  The  abdominal  portion  of  the  ureter.   2.  The  pelvic  portion  of  the  iiret<^r. 

2.  Physiology. 

3.  Methods  of  examining  the  ureters.    1.  Inspection.   2.  Palpation.   3.  Catheterization  :  (a)  in- 

struments used;  (b)  introduction  of  speculum  and  location  of  ureteral  orifices;  {c)  introduc- 
tion of  the  flexible  silk  catheter;  {d)  how  to  secure  urine  from  both  ureters  at  the  same 
time;  (e)  how  to  obtain  uncontaminated  urine;  (/)  how  to  secure  urine  directly  from  the 
ureter  without  catheterizing ;  (g)  catheterization  of  the  ureters  without  elevation  of  the 
pelvis  and  without  atmospheric  distention  of  the  bladder ;  (A)  points  to  be  observed  in  se- 
curing separated  urines;  (i)  analysis  of  separated  urines.  4.  Sounding  the  ureters.  5. 
Catheterizing  the  pelvis  of  the  kidney:  (a)  flexible  silk  catheter;  (b)  introduction  of  cathe- 
t4?r ;  (c)  asepsis.   6.  Ureteral  fever. 

4.  Congenital  affections  of  the  ureters.    1.  Ectopic  ureteral  orifice.   2.  Cystic  dilatation  of  au 

occluded  ureter.    3.  Congenital  flexure  of  the  ureter. 

5.  Ureteritis  and  periureteritis.    1.  Causes.    2.  Symptoms.    3.  Prognosis.    4.  Diagnosis.  5. 

Treatment. 

6.  Tubercular  ureteritis.    1.  Symptoms.    2.  Diagnosis.    3.  Operative  treatment. 

7.  Obstruction  of  the  ureter.    1.  Causes.   2.  Clinical  symptoms.   3.  Diagnosis:  (a)  palpation: 

(b)  catheterization.    4.  Operative  treatment. 

8.  Stricture  of  the  ureter.    1.  Gonorrheal  stricture  of  the  vesical  end.    2.  Atresia  of  the  ureter: 

(a)  of  lower  end  after  extirpation  of  kidney  and  upper  part;  {b)  of  lower  end  after  cathe- 
t<»rization ;  {c)  of  renal  end.   3.  Traumatic  strictures.   4.  llydroureter. 

9.  Pvoureter. 

10.  Ureteral  calculus.    1.  Form  and  situation.    2.  Symptoms.    3.  Diagnosis.   4.  Operative  treat- 

ment. 

1 1 .  Prolapse  of  the  ureter. 

12.  Ureteral  fistula.    1.  ('auses.   2.  Diagnosis.    3.  Treatment :  (a)  fistula  in  the  lateral  wall  of 

the  ureter;  {b)  ureteral  fistula  at  the  bast;  of  the  bladder;  (c)  ureteral  fistula  at  the  vaginal 
vault;  {d)  uretero-cystostomy  performed  seven  weeks  after  vaginal  hysterectomy;  (e)  extra- 
peritoneal uretero-cystostomy ;  (/)  ureterostomy;  (g)  ureterotomy;  (A) uretero-ureterostomy; 
(i)  nephro-ureterectomy. 

Anatomy.— The  ureters  (see  Figs.  27-29,  Chap.  IV)  are  two  symmetrically 
disposed,  flattened,  whitish  cords  \yir\g  in  the  loose  connective  tissue  behind  the 
abdominal  and  pelvic  peritoneum,  from  25  to  80  centimeters  (10  to  12  inches) 
long.  The  left  ureter  is  longer  than  the  right  because  of  the  higher  position  of 
the  left  kidney.  Each  ureter  begins  funnel-shaiDcd  at  the  renal  pelvis,  follows 
an  irregularly  curved  course,  and  terminates  at  a  little  eminence  (in  the  knee- 
breast  posture)  in  the  bladder  at  the  end  of  the  inter-ureteric  fold.  The  diame- 
ter of  its  lumen  is  about  3  millimeters,  and  is  uniform  throughout  except  at  each 
extremity,  where  there  is  a  slight  narrowing.  The  abdominal  portion  is  from 
2  to  3  centimeters  (J  to  IJ  inch)  longer  than  the  pelvic  portion. 

The  course  of  the  abdominal  portion  of  the  ureter,  from  renal 
I>elvis  to  pelvic  brim,  starts  out  from  the  kidney  4  centimeters  (IJ  inch)  from 
the  median  line,  curves  forward  over  the  psoas  muscle  and  then  inward  until  it 
reaches  a  point,  at  about  the  middle  of  its  length,  from  2*5  to  3  centimeters  (1 
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to  \^  inch)  distant  from  tha  median  line ;  here  it  divergee  slightly  outward  and 
cros^^e^  the  pelvic  brim  3  centimeters  (IJ  inch)  from  the  median  line. 

Thruughout  the  larger  part  of  its  abdominal  eoiirfie  it  lieft  upon  the  great 
peoag  niuftcle,  which  it  eroBijCii  ol)liquely.  It  holds  no  iniportiint  relationship  to 
m\y  other  veesels  nntil  joined  at  about  the  miildle  hy  the  ovarian  vein8  and 
artery.  On  the  right  side,  above  the  brim  of  tlto  pel v its,  it  lies  behind  tlie 
raput  coli  and  the  ascending  er>k)n ;  on  the  left  eide  it  lie^  behind  the  sigmoid 
tlexure  at  the  brim,  and  above  this  behinil  the  descending  colon. 

The  wliole  of  the  abdominal  portion  of  either  ureter  can  lie  exposed  tli  rough 
a  lateral  incision  mthout  injuring  any  iniportjint  structure  or  ligating  any  ves- 
fiels,  and  without  opening  the  peritoneum,  by  simply  lifting  up  the  aBcendiug  or 
descending  eolon  and  drawing  the  bowel  toward  the  median  line. 

At  the  brim  of  the  pelvic  eaeh  ureter  lies  upon  the  conunon  iliac  artery, 
crossing  it  at  about  3  centimeters  (IJ  inch)  from  tlie  middle  of  the  sacral  prom- 
ontory ;  just  below  this  it  crosses  the  common  iliac  vein  tis  it  drops  into  the 
\m\vi&  beside  the  internal  iliac  artery,  and  usually  behind  it. 

The  ovarian  vessels  crose  the  ureter,  and  leave  it  at  the  brim  m  they  enter 
the  top  of  the  broad  ligament. 

Within  the  pelvis  the  ureter  pursue*^  a  sigmoid  course,  running  at 
first  t>ehind  the  peritoneum  of  the  posterior  lateral  peine  wall,  close  to  the 
internal  iliac  artery,  and  then  turning  forward  and  crossing  under  the  uterine 
artery,  and  passing  through  a  sort  of  membranous  foramen  at  the  base  id  the 
bnjad  ligament  halfway  between  the  cervix  and  the  pelvic  wall,  nearer  to  the 
cervix  on  the  left  side.  Beyond  the  cervix  it  mus  at  tirnt  parallel  to  the  upper 
anterior  vaginal  wall,  whic^h  it  crosses,  to  pierce  tlie  blatlder  wall  oblitpiely  for- 
ward and  inward,  ending  at  the  ureteral  orifice  at  the  trigonum  vegicaj. 

Tlie  landmark  for  the  first  part  of  the  pelvic  portion  of  the  ureter  is  the 
internal  iliac  artery.  The  ureter  can  be  found  on  a  rectal  examination  lying  jnst 
liehind  the  artery,  which  it  sometimes  crosses  so  as  to  lie  in  front  of  it 

In  its  relation  to  the  vaginal  walls  the  lower  ends  of  the  ureters  may 
lie  hx-ated  by  the  "ureteral  folds seen  on  the  anterior  vaginal  wall 

Physiology. — -The  function  of  the  ureters  is  simply  to  trausmit  the  urine  from 
tlte  jjelvis  of  the  kidney  to  tlie  bladder.  This  function  is  an  active  and  not  a 
pur^wive  one.  The  urine  first  accumulates  in  the  renal  pelvis  and  enters  the 
ureter  intermittently,  where  it  is  caught  and  carried  down  by  a  }>eristaltie  wave 
alM>nt  ^"5  centimeters  long,  which  travels  the  length  of  the  ureter  every  ten  to 
twenty  or  thirty  set^onds.  As  the  wave  pafises^  there  is  a  distinct  vermicular 
movement^  at  first  a  contraction  then  a  leugthenitig  of  the  ureter,  which  moves 
forward  under  its  peritoneal  coven  I  have  seen  this  phenomenon  repeatedly 
in  the  court!*  of  o|x?nitiuns.  I  have  also  excited  the  wave  movement  by  light 
tapping  or  by  lifting  the  ureter  up,  pinching,  and  dropping  it;  this  act  may 
als<^  excite  a  reverse  peristalsis,  Ed<*h  ureteral  contraction  is  signalized  at  the 
orifice  of  tlie  ureteral  catheter  by  the  sudden  expulsifm  of  a  few  drops  of  urine, 
iff  if  the  calil>er  of  the  catheter  is  quite  small,  by  a  jet  lasting  two  or  three  sec- 
onds.   An  observer  watching  the  vesi*'al  orifice  of  the  ureter  with  the  patient 
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in  the  knee-breast  position  sees  little  jets  of  urine  spurting  out  every  few  sec- 
onds. The  inner  coat  of  the  normal  ureter  is  not  sensitive  to  the  contact  of  the 
flexible  silk  ureteral  catheter  as  it  is  introduced. 

METHODS  OP  EXAMINING  THE  URETERS. 

The  ureters  can  be  examined  by  inspection,  palpation,  catheterization,  and 
sounding. 

Inspection. — But  one  portion  of  the  ureters,  the  vesical  orifices,  can  be 
seen  by  a  cystoscopic  examination  without  a  preliminary  operation.  When  the 
patient  is  in  the  knee-breast  position  a  distinct  ridge  is  often  seen  on  the  vesical 
mucosa  extending  from  each  ureteral  orifice  out  to  the  pelvic  wall,  which  corre- 
sponds to  the  lower  extremity  of  the  ureters.  I  have  exjposed  and  examined  the 
vaginal  portion  of  the  ureter  by  an  incision  extending  from  the  vault  halfway 
down  through  the  antero-lateral  vaginal  wall.  By  separating  the  edges  of  the 
incision,  the  ureter  will  be  found  in  the  loose  cellular  tissue  just  above  the  vagina, 
close  to  the  pelvic  wall.  It  can  be  located  with  greater  ease  if  a  bougie  has  been 
placed  in  it  beforehand,  converting  it  into  a  hard  cord  easily  distinguished. 

The  posterior  pelvic  and  lower  abdominal  portions  on  either  side  can  readily 
be  inspected,  when  the  abdomen  is  opened,  by  drawing  the  sigmoid  flexure 
toward  the  right  side  to  expose  the  left  ureter,  and  by  lifting  up  the  caput 
c  o  1  i  and  drawing  it  also  to  the  right  to  expose  the  right  ureter.  The  ureters 
appear  as  whitish,  flat  cords,  often  with  a  little  tortuous  artery  coursing  down 
them,  beneath  the  peritoneum,  and  lying  close  to  the  inner  side  of  the  ovarian 
vessels  at  the  brim  of  the  pelvis.  If  not  seen,  the  ureter  can  be  found  by  pick- 
ing it  up  just  above  the  brim  of  the  pelvis  with  the  ovarian  vessels  and  the 
adjacent  cellular  tissue ;  the  ovarian  veins  collapse  at  once  on  pressure,  and  the 
artery  is  small,  but  the  ureter  forms  a  distinct  flat  cord  readily  recognized  by 
touch.  This  cord  is  easily  followed  by  touch  and  sight  down  over  the  pelvic 
brim,  and  then,  by  holding  it  out  from  the  pelvic  wall  and  floor,  a  sort  of  meso- 
ureter  is  formed,  and  it  is  traceable  as  far  forward  as  the  uterine  artery. 

If  there  is  much  fat  in  the  abdomen  it  is  sometimes  hard  to  find  the  ureter. 
In  such  cases  I  pick  up  a  fold  of  peritoneum  overlying  the  common  iliac  artery 
near  its  bifurcation  and  incise  it  for  2  or  3  centimeters  (f  to  1  inch).  By  draw- 
ing apart  the  edges  of  this  incision  and  getting  rid  of  the  fat  and  then  looking 
closely,  the  ureter  will  be  found  beneath.  If  necessary  to  trace  it  farther  it  may 
be  held  up  and  the  peritoneum  split  up  or  down,  laying  it  bare. 

The  abdominal  portions  of  the  ureters  can  be  laid  bare  for  inspection  by 
incising  the  peritoneum  reflected  over  the  ascending  and  descending  colon  on 
the  outer  side,  where  there  are  no  vessels ;  then,  by  displacing  the  colon  toward 
the  median  line,  the  ureter  is  exposed  on  the  psoas  muscle. 

I  have  also  inspected  the  entire  abdominal  portion  of  the  ureter  through  an 
incision  beginning  in  the  flank  in  front  of  the  quadratus  muscle  and  extending 
down  just  above  and  parallel  to  the  brim  of  the  pelvis  as  far  as  the  anterior 
superior  spine.   This  can  be  done  most  conveniently  when  the  kidney  is  removed 
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and  detaehed  from  everything  bot  the  ureter.  By  pulling  the  tireter  so  as  to 
make  it  teiijie,  its  course  is  easily  followtxl  by  the  finger  down  in  the  loose  celhi- 
lar  tiMsue.  It  will  lie  important  to  do  this  in  tubercular  disease  of  the  kidney  to 
see  if  the  ureter  m  involved  too,  or  in  the  ca^e  of  a  suspected  stone  in  tlie  ureter. 

Palpatioiu — ^The  whole  pelvic  portion  of  the  ureter  ib  aecessiljle  to  ]>a]pation 
in  two  ways— either  by  the  vagina  or  by  the  rectum. 

By  the  vagina  the  ureters  are  most  acicessible  to  palpation  at  their  lower 
extremities,  from  the  l>ases  of  the  broad  ligaments  beside  the  cervix  down  to  the 
tcnninue  in  the  bladder.  To  palpate  the  ureter  the  bladder  and  i-ectum  should 
be  empty,  and  the  patient  lying  on  her  btick  with  fiexed  thighs.  The  index 
finger  m  now  carried  higli  up  into  one  of  the  vaginal  fomices,  pushing  it  upward 
and  outward  toward  the  pehie  wall,  which  in  then  gently  stroked  downward  and 
Imckward,  The  iij*eter  feels  to  the  fiiiger  tip  like  a  flat  cord  which  is  constantly 
slipping  away.  The  conl  is  palpated  again  and  again,  each  time  bringing  the 
finger  nearer  the  outlet,  and  so  tracing  the  eourne  of  the  ureter  down  the  pelvic 
wall  to  tlie  point  at  which  it  passes  between  the  anterior  vaginal  wall  and  tlie 
bladder. 

Sometimes  the  ureter  will  lie  found  lying  close  to  the  pelvic  wall,  and  at 
others  in  the  loose  cellular  tissue  several  itiillimeters  distant  When  the  ureter 
is  out  of  easy  reacli  it  can  be  l>etter  felt  by  a  bimtniual  examination,  the  upper 
hand  pressing  down  through  the  abdominal  walh  Hy  this  manoeuvre  the  ab- 
dominal hand  displaces  the  organ  slightly,  and  at  the  same  time  offers  a  plane  of 
reeistanee  against  which  the  ureter  can  be  readUy  ])alpated  by  the  v<^ginal  finger. 
In  advanced  pregnancy,  where  the  head  is  low  in  the  pelvis,  the  ureters  are 
markedly  displaced  and  can  be  felt  with  extraordinary  distinctness  against  the 
ehihrs  bead. 

In  palpating  its  lower  extremity  the  ureter  is  distinguished  by  its  direction, 
its  size,  its  consistency,  and  its  mobility.  It  may  be  confused  with  an  obturator 
artery  pursuing  a  course  parallel  to  tlie  vagina,  but  the  artery  is  email  and  round, 
and  it  will  be  felt  to  pulsate.  The  obturattir  nerve  also  lies  parallel  tii  the  course 
of  the  ureter  aljove,  but  it  may  lie  traced  flown  to  the  ubturator  foramen,  an<l 
produces  pain  in  the  leg  on  pulling  it.  The  sharp  tendinous  arch  uf  the  levator 
muscle  may  also  be  mistaken  for  the  ureter,  but  a  closer  palpation  will  correct 
this  source  of  errf»r,  as  well  as  the  impression  at  first  produced  by  strands  of  the 
internal  obturator  muscle. 

The  ureter  lies  lo*)sely  in  its  cellular  bed,  and  so  can  be  sometimes  displaced 
downward  1  or  2  centimeters,  and  if  a  hand  rests  over  the  alMlomiiial  portion  at 
the  pelvic  brim  in  a  thin  patient,  w*hen  a  linger  draws  down  the  vaginal  end  and 
lets  it  snap  bat^k,  like  a  cord  of  a  bow,  the  impulse  may  sometimes  t*e  felt  at 
the  brim  of  the  pelvis. 

The  normal  ureter  can  only  be  palpated  with  certainty  tlirough  intact  ab- 
dominal walls  at  the  pelvic  brim  when  the  walls  are  extremely  thin.  1  have 
felt  them  distinctly  through  the  lax  umbilical  ring  immediately  after  childbirth. 
A  diseased  ureter,  usually  extremely  sensitive,  c^n  be  readily  located  by  the  pain 
on  pressure  at  itM  point  of  transit  from  the  abdomen  into  the  pelvis. 
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To  make  this  examination  the  patient  lies  on  her  back  with  shoulders  raised 
on  a  pillow  and  thighs  moderately  drawn  up,  and  the  large  bowel  and  bladder 
must  be  empty.  The  examiner  stands  on  the  side  he  wishes  to  palpate  and 
begins  by  making  a  gradually  increasing  deep  pressure  through  the  abdominal 
walls  until  the  promontory  of  the  sacrum  is  found ;  3  centimeters  (1 J  inch)  to 
the  right  or  left  side  of  this  point  and  a  little  below  it  is  the  point  at  which  the 
ureter  crosses  the  pelvic  brim.  By  making  deep  pressure  through  the  semi- 
lunar line  over  the  brim  at  this  point  in  an  oblique  direction  from  above  down- 
ward, and  sliding  the  fingers  up  and  down,  the  patient  will  at  once  complain  of 
pain  and  possibly  of  a  desire  to  urinate  if  the  ureter  is  inflamed.  A  large  dis- 
eased ureter — tuberculous,  for  example — will  feel  through  a  thin  abdominal  wall 
like  a  stout  cord  rolling  under  the  fingers. 

The  abdominal  portion  of  an  inflamed  ureter  above  these  points  may  be 
traced  by  following  the  line  of  tenderness  developed  on  making  deep  pressure. 

By  the  rectum  the  ureter  can  be  felt  from  the  pelvic  brim  to  the  pelvic 
floor  through  the  empty  bowel ;  the  left  ureter  is  the  most  accessible.  The  pel- 
vic floor  is  invaginated  by  strong  pressure  and  the  finger  carried  up  to  the 
bifurcation  of  the  common  iliac  artery,  from  which  point  down  the  internal 
iliac  artery  is  easily  followed.  Guided  by  these  landmarks,  the  finger  palpates 
carefully  behind  and  close  to  the  internal  iliac  artery  until  a  flat  yielding  cord 
(the  ureter)  is  detected,  which  can  be  traced  at  first  downward  and  then  forward. 
A  ureter  whose  walls  are  thickened  can  be  still  more  readily  found  and  palpated. 
If  the  ureter  is  not  found  in  this  way,  it  can  be  palpated  with  perfect  ease 
throughout  its  whole  pelvic  course  by  first  placing  a  hard-rubber  bougie  or 
a  catheter  within  it. 

In  abdominal  operations,  when  the  broad  ligament  is  opened,  if  the  ureter  is 
not  marked  out  by  a  catheter  lying  in  its  lumen,  it  may  be  found  by  touch  alone 
by  separating  the  anterior  from  the  posterior  layer  of  peritoneum  and  carrying 
the  thumb  and  forefinger  deep  down  to  the  pelvic  floor,  and  gathering  up  the 
cellular  tissue  and  letting  it  slip  out  between  the  fingers ;  after  a  few  efforts  the 
ureter  will  be  distinctly  recognized,  and  then  easily  traced  in  its  course  into  the 
anterior  part  of  the  pelvi8. 

Catheterization. — The  most  important  means  of  investigation  at  our  com- 
mand is  catheterization,  by  which  we  may  establish  the  existence  of  a  stricture, 
a  hydroureter,  a  pyoureter,  or  a  calculus  of  the  ureter,  or  secure  evidence  of  dis- 
ease of  the  kidney  above,  or  settle  the  question  as  to  whether  one  or  both  ureters 
are  involved ;  catheterization  also  gives  precise  information  as  to  the  extent  and 
location  of  the  disease. 

We  are  able  by  catheterization  to  receive  directly  from  the  ureter  the  urine 
discharged  from  the  kidney  without  contamination  with  the  surface  of  the  blad- 
der and  urethra  and  before  mixture  with  the  urine  from  the  opposite  kidney. 
By  catheterizing  both  ureters  and  leaving  the  catheters  in,  the  urine  from  both 
kidneys  may  be  collected  separately,  throwing  the  bladder  for  a  time  entirely 
out  of  use.  Catheters  may  even  be  left  in  place  for  several  hours,  or  even  in 
exceptional  instances,  as  suggested  by  Dr.  F.  Henrotin,  for  three  or  four  days. 
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The  utmost  pains  must  be  taken  throughout  to  avoid  the  introduction  of  septic 
matter  into  the  ureter  by  the  catheter. 

The  best  way  to  catheterize  the  ureters  in  women  is  under  an  atmospheric 
distention  of  the  bladder,  secured  by  posture,  and  a  direct  inspection  of  the 
ureteral  orifices  through  a  cystoscopy 

The  following  instruments  are  required  : 

A  conical  urethral  dilator ;  several  specula  with  obturators,  Nos.  8,  8J,  9, 
9i,  10;  a  light;  a  head  mirror;  an  evacuator;  long  recurved  mouse- toothed 
forceps ;  a  ureteral  searcher ;  flexible  ureteral  and  renal  catheters ;  a  metal 
ureteral  catheter ;  hard-rubber  bougies ;  and  a  series  of  dilating  catheters. 

A  description  of  the  urethral  dilator,  various  specula,  light,  mirror,  evacuator, 
forceps,  and  searcher,  used  also  in  examination  of  the  bladder,  has  been  given  in 
Chapter  XII. 

Flexible  Catheters. — Flexible  catheters  which  readily  follow  the 
curves  of  the  ureters  and  do  not  injure  them  during  introduction  are  used  to 
drain  the  urine  from  the  ureters ;  they  can  easily  be  carried  beyond  the  pelvis 
into  the  abdominal  portions  even  as  far  as  the  kidneys ;  with  their  use  also  there 
is  no  liability  of  hurting  the  patient  or  of  the  catheter  slipping  out  during  the 
subsequent  manipulations  necessary  to  put  the  patient  in  a  satisfactory  position 
in  the  bed,  when  the  catheter  is  to  be  left  in  for  any  length  of  time. 

Two  kinds  of  flexible  catheters  are  made,  ureteral  and  renal,  differing  only 
in  length,  the  former  30  centimeters  (12  inches)  and  the  latter  50  centimeters 
(20  inches)  long.  These  catheters  are  made  of  woven  silk,  many  times  coated 
with  varnish  and  rubbed  down  until  they  have  a  highly  polished  surface.  The 
end  of  the  catheter  is  blunt,  conical,  with  a  large  oval  eye  2  centimeters  (} 
inch)  from  the  tip.  Both  kinds  are  made  in  diameters  which  run  from  If 
millimeter  to  3  miUimeters.  Tlie  following  sizes  are  furnished  :  If,  2,  2J,  2^, 
2},  3.    The  name  of  the  size  specifies  the  diameter  in  millimeters. 

It  is  possible  in  almost  all  cases  to  introduce  a  catheter  into  the  ureter 
through  one  of  the  plain  cylindrical  cystoscopes  without  anesthesia  and  without 
any  or  but  slight  dilatation  of  the  urethra.  The  bladder  should  be  distended 
with  air  by  the  knee-chest  or  elevated -dorsal  posture  and  illuminated  by  a  sim- 
ple reflected  light  (see  Chapter  XII). 

A  wire  stylet  is  necessary  to  give  the  catheter  the  needed  stiffness  during  its 

introduction  into  the  ureter.    Tlie  catheters  should  be  kept  dry  and  straight. 

If  they  are  bent  they  tend  to  crack  and  blister  and  little  scales  rise  which  cut 

like  a  knife.    After  use  each  catheter  should  be  thoroughly  cleansed  by  forcing 

through  it  with  a  syringe  a  warm  bichloride-of -mercury  solution  (1  to  1,000) 

followed  by  warm  water.    After  septic  cases  it  must  be  st^jrilized  by  boiling  two 

minutes  in  pure  water,  after  which  it  should  be  laid  away  in  sterilized  towels  or 

cloth  in  a  wann  place  and  kept  quite  straight  four  or  five  days  until  thoroughly 

dried,  when  it  may  be  put  away  in  a  case  until  wanted  for  further  use.    It  is 

especially  important  to  make  sure  that  no  particles  of  dirt  are  left  in  the  lumen 

of  the  catheter ;  macroscopic  particles  can  be  detected  by  the  interference  with 

the  flow  of  water  from  end  to  end,  as  well  as  by  holding  the  catheter  up  to  the 
29 
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light  and  inspecting  its  lumen  in  this  way.  It  is  my  habit  to  pre- 
serve my  catheters  in  bulk  in  a  simple  stout  glass  tube  2'5  centime- 
ters in  diameter  plugged  at  the  ends  with  cotton.  A  little  steril- 
ized soapstone  powder  keeps  them  from  adhering  to  one  another. 
In  addition  to  this  I  keep  a  case  of  catheters  of  different  sizes  ready 
for  immediate  use  in  which  each  one  is  enclosed  in  a  glass  tube  1 
centimeter  in  diameter  and  a  few  centimeters  longer  than  the  cathe- 
ter, and  plugged  at  both  ends  with  sterilized  cotton.  In  a  warm 
house  the  catheters  will  be  stiffer  for  use  if  they  are  laid  in  the  refrig- 
erator for  an  hour.  A  convenient  way  to  carry  these  tubes  about  is 
in  a  case  made  of  two  pieces  of  canvas  stitched  together  lengthwise 
so  as  to  form  a  series  of  compartments,  each  one  of  which  accom- 
modates a  glass  tube.  The  case  is  stiffened  at  the  sides  by  a  piece  of 
stout  wire  sewed  in  the  edges,  keeping  it  from  bending  and  breaking 
the  tubes. 

The  Metal  Ureteral  Catheter. — A  metal  catheter  is 
sometimes  useful  wlien  the  ureter  is  strictured  at  its  lower  end  or 
when  its  canal  is  tortuous.  Under  these  circumstances  a  flexible 
catheter  may  refuse  to  enter,  but  a  metal  catheter 
can  be  carried  through  the  constriction  and  up  a 
twisted  canal  guided  by  the  sense  of  touch. 

The  catheter  is  29  centimeters  (12  inches)  long 
and  2^  millimeters  in  diameter,  slightly  curved,  and 
with  a  small,  blunt,  olive  point  at  its  ureteral  end. 
Three  oval  eyes,  2  by  1  millimeter,  back  of  the  point 
afford  a  free  exit  for  fluids.  The  outer  end  of  the 
CAtlieter  is  slightly  curv^ed  to  carry  the  Angers  clear 
of  the  lumen  of  the  speculum  during  the  introduc- 
tion :  a  plug  attached  by  a  chain  keeps  any  fluid  in 
the  ureter  from  escaping  until  the  catheter  is  intrt>- 
duced. 

Dr.  Ileynolds,  of  Boston,  has  had  a  flexible  metal 
catheter  made  of  block  tin. 

Ureteral  Bougies . — Solid  metal  bougies, 
30  centimeters  (12  inches)  long  and  shaped  like  the 
mettil  ureteral  catheters,  are  often  serviceable  in 
testing  the  permeability  of  the  lower  end  of  the 
ureter,  or  in  recognizing  a  calculus  in  its  pelvic  por- 
tion, or  in  locating  and  dilating  a  stricture  in  the 
ureter  not  far  from  the  bladder.  I  have  had  a  series 
of  these  bougies  made  2  millimeters  in  diameter, 
with  a  bulbous  enlargement  about  7  millimeters  back 
of  the  point,  varying  in  size  in  the  different  numbers 
of  the  series  from  one  which  is  but  slightly  larger 
than  the  shaft  of  the  bougie  itself  up  to  one  4  milli- 


Fio.  234.  —  Left-hand  Fiouiik, 
Long  Metal  Uuetkrai.  Cathe- 
ter FOR  THE  Lower  Part  of 
the  Ureter. 

Used  chiellv  in  structure  of  the 
vcHical  end  of*  Uio  ureter.  The 
fihort  metal  catheter  with  the  rub- 
ber tube  is  often  used  to  collect 
the  urine  t'roni  one  side  when  a 
lon^  flexible  eatlicter  can  not 
be  carried  up  to  the  kidney.  A 
catlieter  ^  to  1  millimeter  small- 
er in  diameter  than  tliat  shown  in 
the  figure  is  usually  used. 
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meters  in  diameter.  I  have  tested  whalebone  and  found  that,  on  account  of  itfi 
elasticitj,  it  does  not  make  a  good  ureteral  bougie.  The  Itest  boogies  are  made 
of  hanl  rubber  2  millimeteni  in  diameter  and  5(1  centimeters  (20  iiiebee)  in  total 
leiigtb.  Tliere  in  a  sHglit  narrowing  below  the  end  w^bich  i*^  rounded  oS.  into  a 
point  shaped  like  an  olive.  The  handle,  large  enough  to  be  taken  conveiii- 
ently  Ijetween  tbe  thuTub  and  forelinger,  ib  0  centimeters  (2^  iiiHieK)  in  length 
and  pae^ej^  easily  through  tbe  No,  8  vesical  speculum.  This  bougie  easily 
adapts  itself  to  the  curves  of  the  ureter  and  can  lie  puslied  on  up  into  the 
pelvis  of  the  kidney  without  danger.    It  becomes  more  flexible  when  warmed- 

The  ureteral  and  renal  catheters  are  also  ma<Ie  without  any 
eye  for  use  as  flexible  bougies ;  these  are  the  safest  in  perforin- 
ing  liysterectomy,  on  act^ount  uf  tbe  liability  of  tbe  bard  rubber 
to  brejik  when  l>ent  suddenly  and  wbarply. 

I  liave  aU>  \ml  a  long  hard  -  rubber  bougie  maile  with  a  little 
notch  running  lengthwi^  at  the  tip  on  two  sides^  intended  to 
catch  and  bold  tbe  dentid  wax  with  wbicb  the  end  is  coated  when 
the  bougie  is  used  as  a  searcher  for  a  renal  calcidns.  If  a  calcu- 
lus is  present  and  the  bougie  comes  in  contact  with  it,  the  lE^bining 
impressionalde  surfat'e  of  the  mix  is  scmteljcd,  and  tlie  scratcli 
marks  can  Ik?  seen  under  tbe  lens  of  a  low  magnifying  power.  A 
silk  renal  catheter  tippetl  with  wax  detects  the  stone  equally  well^ 
and  so  serves  the  double  purprise  of  bougie  and  catheter. 

Dilating  Catheters . — The  dilating  catheters  are  ximl 
to  dilate  ureteral  strictures  netir  the  bladder.    Tliey  are  nickel- 
]ilatetl  metal  tulMis,  25  centirneterB  (10  iiicbes)  in  lengthy  slightly 
cnrve^l  at  tbe  tapering  conical  point,  wbich  is  well  rounded  and 
blunt  so  as  not  to  burt  tbe  ureteral  valb    The  gligbt  curve,  wbich 
ie  shown  in  tlie  picture,  facilitates  tlie  intro4lucti<Hi  tbrongh  a 
stricture.    Tliere  arc  four  eyes,  arranged  in  pairs,  one  eye  lielow 
tlie  otiier  on  opposite  sides  of  the  catheter,  and  located  within  2 
centimeters  of  tbe  end.    Tbe  outer  end  of  tbe  cjitheter  is  curved   ^.^^  s35_siiow« 
in  an  oprM>site  direction  from  tbe  curve  of  the  point,  so  as  U\  KHu^wKhAt^nr 
keep  the  fingers  out  of  the  way  dunng  introduction.    At  tlie     with  Wax. 
outer  end  there  is  a  little  bulbous  enlargement  to  hold  rubber 
tubing  slipjied  over  it ;  a  plug  and  chain  are  attat^bed  to  keep  tbe  catheter  closed 
until  intrcKluce<h    The  sizes  vary  in  rlianietor  from  '2^  to  B  niilliujetcrs,  tbe 
difference  between  the  sizes  l)eing  half  a  millimeter* 

Introduction  of  tbe  Speculum  and  Location  of  the 
Ureteral  Orifices  —Tbe  bladder  is  firfit  emptied  of  its  urine  by  voiding 
it  in  a  sitting  or  a  standing  posture.  The  evacuation  is  more  complete  when  it 
is  HQ  vfndefl  than  when  dntwn  by  catheter  in  the  dorsal  pot^ture.  The  patient  is 
tben  placed  on  a  table  in  the  kneedireast  or  elevated-doml  position,  tlic  laliia 
seimrated,  and  tbe  urethral  orifice  exposed  and  cleansed  with  a  boric  acid  solu- 
ti<m  to  avoid  carrying  surface  contamination  irito  tbe  bladder  on  introiJucing  the 
speculum. 
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A  bladder  speculum  ^  Ko*  S,  %  or  lU,  is  introduced  as  described  in  Cliapter 
XII.  The  light  is  then  reflected  into  the  bladder,  and  illuminates  the  post^riwr 
walL  The  speculum  is  next  withdrawn  until  the  internal  urethral  oritiee  l>eguia 
to  close  over  the  end,  when  it  k  pushed  fai'ther  in,  about  a  centimeter,  and' 
turned  from  25  to  30  degrees,  either  to  the  right  or  left>  while  the  handle  is 
dropped  to  bring  the  base  of  the  bladder  into  view.  The  Ulster  it-^elf,  or  the 
area  immediately  adjacent  to  it,  now  liee  within  the  field  of  vision,  about  r5 
centimeter  inch)  distant  from  the  end  of  the  speculuuL  In  thin  patients  the 
dorsal  posture  works  very  w^ell,  but  in  a  patient  of  medium  size  the  bladder  may 
not  distend  well  until  she  assnmes  the  knee-breast  position.  Stout  women  mnst 
always  be  exanimed  in  the  knee-breaet  posture. 

In  Virginia  and  nnlliparse  the  bladder  walk  balloon  out  so  much  upon  atmos- 
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The  p«Uexit  m  in  the  <^lQVfit«d  dor&al  poaitioii,  md  the  electrio  headlight  k  med  to  illuiniDnte  tho  bladder. 

pherie  distention  that  the  tmse  is  carried  up  toward  the  eacnmi,  and  Ijecome 
so  raarkerlly  concave  that  the  ureteral  openings  can  scarcely  be  seen  ;  if  the 
patient  is  in  the  knee-breast  position,  the  obsei'\^er  has  to  drop  the  handle  of  the 
epeciiluni  to  such  an  extent  that  he  ie  obliged  almost  to  bring  his  head  under 
the  pelvis  to  find  them.  This  difficulty  will  be  obviated  by  first  introducing 
into  the  vagina  a  little  speculum,  not  more  than  1  to      centimeter,  which  lets 
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in  the  air  and  causes  the  anterior  vaginal  wall  to  drop  down,  bringing  the  base 
of  the  bladder  into  the  plane  of  vision.    If  the  distention  is  still  too  great  after 
this  manoeuvre,  the  difficulty  may  then  be  overcome  by  introducing  within  the 
vagina  a  cotton  pack  large  enough  to  hold  the 
anterior  wall  down,  or  a  small  inflatable  rub- 
ber bag,  or  an  instrument  shaped  like  a  spatula 
with  a  strongly  curved  handle  to  make  pres- 
sure on  the  vaginal  wall  and  bring  the  ureteral 
orifice  into  view. 

While  the  ureter  is  generally  found  at  an 
angle  of  from  twenty-five  to  thirty  degrees 
with  the  urethra,  it  may  be  either  more  or 
less.  I  have  often  seen  it  upon  simply  carry- 
ing the  speculum  straight  into  the  bladder 
without  deviating  more  than  from  three  to 
five  degrees  to  the  right  or  left.  I  use  a  sim- 
ple device,  figured  in  the  text  asa  goniome- 
ter, to  measure  the  angle  between  a  line  con- 
necting the  ureteral  orifice  with  the  internal 
orifice  of  the  urethra  and  the  axis  of  the  ure- 
thra. The  zero  line  of  the  goniometer  is  held 
in  the  line  of  the  urethra  while  the  long  arm 
points  to  the  ureteral  orifice,  when  the  angle 
can  be  read  off  on  the  graduated  arc.  In  in- 
flammatory cases  the  ureter  is  often  drawn 
markedly  to  one  side. 

If  the  abdomen  is  filled  with  ascitic  fluid, 
or  if  there  is  a  tumor  wedged  in  the  pelvis,  or 
if  inflammatory  disease  is  present,  the  bladder 
may  not  distend  enough  to  allow  the  ureteral  orifices  to  be  seen.    In  such  cases 
the  orifice  may  be  sought  in  the  dorsal  position  without  elevation. 

The  ureteral  orifice  is  recognized  as  soon  as  it  comes  into  the  field  of  the 
speculum  as  a  fine  transverse  slit,  2  to  3  millimeters  long,  like  a  little  dark  line 
on  the  bladder  wall,  not  unlike  a  water  mark  in  paper.  At  times  it  appears 
more  distinct,  owing  to  a  slight  injection  of  its  borders.  Karely  it  looks  like  a 
fine  dark  point  or  a  distinct  hole.  In  the  knee-breast  position  a  decided  emi- 
nence, having  the  form  of  a  truncated  cone,  marks  its  site,  and  the  opening 
is  situated  on  top  or  on  the  anterior  urethral  side  of  this.  I  have  called  this 
elevation  the  mons  ureteris.  In  one  of  my  cases  there  appeared  to  be 
two  left  ureteral  orifices,  parallel  and  exactly  alike,  about  2  millimeters  apart, 
but  on  passing  the  catheter  into  the  lower  one  on  the  edge  of  the  mons  instead 
of  going  up  a  ureter,  it  reappeared  in  the  bladder  and  the  false  orifice  was 
found  to  be  a  little  bridle  of  mucous  tissue,  2  or  3  millimeters  long  and  about 
as  wide. 

When  the  ureteral  orifice  is  not  seen  at  all  after  a  careful  search  it  may  be 


Fio.  237. 


TfllNO  THE  GONIOMKTER  TO  DKTEB- 

iiiNE  THE  Angle  made  ry  the  Axis  of 
THE  Urethra,  with  a  Line  drawn  from 
THE  Internal  Urethral  Orifice  to  tu« 
Ureter. 
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found  by  diroctiug  the  speeuluin  to  the  area  where  it  should  be,  taking  care  that 
it  is  not  pushed  too  far  in  eK>  ag  to  cover  it,  and  then  with  the  searcher  ejsteniat- 
ically  and  gently  running  over  the  whole  surf  acre  feeling  for  it*    Sooner  or  later  ^ 
the  point  catches  and  enterB  and  the  orifice  is  evident.   The  searcher  upon  enter- 


FlO.  238.— PABSINf*   A   MkTAL   UjUKTERAI,  CATIlffTEK  INTO  THE  LfirT  Ul^KTHHAT.  tlRJJ^JfiK,  WNtCtI    tS  fiXPUfiKD 
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ing  separates  the  lips  of  tlie  orifice  a  httle,  making  them  pale  and  opening  up  a 
dark  hole  al>out  2  millimeters  in  diameter,  cBpeeiallj  striking  to  an  on-looker 
waiting  for  a  demonstration  of  the  possibility  of  catheterizing  the  iirett^r  in  tliia 
way. 

Introduction  of  the  Flexible  Silk  Catheter Tlic  location 
of  the  oriiice  is  carefully  noted,  and  %vhile  tlie  Bpeculum  is  grasped  firmly  m  m 
to  keep  it  in  full  view,  the  sterilized  flexible  silk  ureteral  catheter,  projecting  a 
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hold  of  the  end  of  the  catheter  sterilized  rubber  finger  stalls  must  be  drawn 
over  the  thumb  and  forefinger,  to  avoid  direct  contact  with  the  fingers,  and  so 
a  possible  infection  of  the  ureter.  If  there  is  any  inflammatory  process  in  the 
bladder,  the  ureteral  orifice  must  be  cleansed  with  a  pledget  of  cotton  held  by 
the  mouse-toothed  forceps,  and  the  lumen  of  the  speculum  must  be  cleansed  in 
the  same  way. 

In  introducing  the  long  renal  catheter  when  the  glass  tube  is  not  used,  the 
handling  of  its  upper  part,  which  is  to  lie  inside  the  body,  may  be  avoided  by 
first  locating  the  ureteral  orifice  and  then  asking  for  the  catheter.  The  assistant 
takes  it  up  from  the  sterilized  towel  in  which  it  rests  by  the  outer  end  and 
hands  it  to  the  operator,  who  likewise  receives  it  by  this  end,  and  slowly  guides 
the  swinging  tip  into  the  speculum  and  so  on  up  into  the  ureteral  orifice,  when 
it  is  then  easily  run  off  from  its  stylet  and  on  up  the  ureter. 

When  the  catheter  is  in  place  the  speculum  is  withdrawn,  while  the  operator 
holds  on  to  the  catheter  to  keep  it  from  being  pulled  out  too.  If  the  catheter  is 
to  remain  in  but  a  short  time  the  patient  may  stay  in  the  same  position  ;  other- 
wise she  should  be  carefully  turned  over  on  her  back  or  side,  avoiding  any  pull 
on  the  catheter. 

In  many  cases  when  a  catheter  not  larger  than  2  or  2*25  millimeters  is  used 
to  wash  out  the  pelvis  of  the  kidney  the  fluid  only  distends  the  pelvis  a  little 
and  then  begins  to  run  down  the  ureter  and  back  into  the  bladder  outside  the 
catheter.  Owing  to  this  circumstance,  in  cases  of  catarrhal  pyeUtis  and  of  pyelo- 
nephrosis  it  is  often  possible  to  wash  the  kidney  out  thoroughly  by  keeping  up 
a  continuous  irrigation  for  from  ten  to  thirty  minutes  or  longer. 

After  the  renal  catheter  is  inserted  the  patient  lies  on  the  opposite  side  and 
a  glass  catheter  is  inserted  into  the  bladder.  It  is  well  to  color  the  irrigating 
solution  with  aniline  dye  to  demonstrate  its  return  to  the  eye.  On  raising  the 
funnel  and  letting  the  fluid  run  into  the  kidney  the  return  flow  into  and  out 
of  the  bladder  is  noticed  at  an  interval  of  from  fifteen  to  seventy-five  seconds. 
The  end  of  the  catheter  is  placed  in  a  sterilized  test  tube  to  collect  the  escaping 
urine.  If  the  tube  is  left  in  after  the  patient  is  put  to  bed  it  is  best  held  in  a 
block  of  wood  in  an  auger  hole  bored  at  an  angle  as  shown  in  the  figure. 

When  the  short  metal  catheter  with  a  piece  of  rubber  tubing  on  the  end  is 
inserted  into  the  ureter  for  the  purpose  of  collecting  the  urine  of  one  side,  it  is 
best  to  drop  a  small  quantity  of  a  concentrated  aniline  solution  into  the  bladder 
so  as  to  have  positive  evidence  that  the  clear  fluid  escaping  by  the  catheter  is 
not  contaminated  by  the  fluid  in  the  bladder  and  .that  the  catheter  remains  in 
place  in  the  ureter. 

In  making  a  thorough  examination  of  urine  collected  directly  from  the  ureter 
five  things  must  be  inquired  into  : 

1.  The  amount  of  fiuid  escaping  at  once  upon  the  introduction  of  the 
catheter. 

2.  The  rate  of  flow  during  catheterization. 

3.  Physical  properties,  specific  gravity. 

4.  Chemical  properties. 


5,  Bacteriological  condition. 

The  watch  is  tiikeii  out  and  the  tiroe  of  introdutrtion  iioted^  so  that  the  rate  of 
secretion  fnay  be  determined  by  measuring  the  aiuonnt  collected  within  a 
definite  time. 

When  both  ureters  are  to  be  catheterized  the  speculum  is  withdrawn  and 
re-inserted  beside  the  lirst  catheter,  and  the  other  orilice  found  and  catheterized 
in  like  manner. 


Flu^oeh  with  CoTTtiy  aisi>  held  iN  A  Block. 

Another  way  of  Beenring  separated  urines  from  both 
ureters  at  the  eame  time  is  to  place  one  of  the  larger  ureteral  eatheters 
in  one  ureter  and  then  cftrefully  remove  all  fluid  from  the  bladder  with  tlie  suc- 
tion apparatus  and  pledgets  of  cotton.  The  patient  lieti  on  her  back  and  the 
urine  draina,  eay  for  an  honr^  through  the  ureteral  catheter  into  a  vessel  in  the  hed. 
The  urine  which  collects  in  the  bladder  dunng  this  hour  may  In?  assumed  to  come 
from  tlie  other  kidney  if  it  preaentB  different  chemical  aiid  microscopic  char* 
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acteristics ;  it  is  removed  either  by  an  ordinary  vesical  catheter,  before  taking 
out  the  ureteral  catheter,  or  by  introducing  a  speculum  and  using  the  suction 
apparatus.  This  plan  needs  further  trial  and  is  not  available  when  there  is 
inflammation  of  the  bladder  which  contaminates  the  urine  accumulating  in  it. 

A  method  of  separating  the  urines  from  the  right  and  left  ureters  without 
catheterizing  the  ureters  has  been  devised  by  Dr.  Neumann  {Devtache  med. 
Woch.^  No.  43,  1897).  The  patient  is  seated  on  the  very  edge  of  a  table,  with 
her  feet  on  the  floor  or  a  stool.  An  instrument  is  then  inserted  which  is  intended 
to  divide  the  bladder  for  a  time  into  right  and  left  halves,  and  at  the  same  time 
to  provide  a  free  exit  for  each  half,  in  this  way  separating  the  urines.  The 
instrument  is  constructed  like  a  catheter,  4  centimeters  long  and  1  centimeter  in 
diameter,  with  a  vertical  partition  down  the  middle;  this  partition  is  continued 
4  centimeters  beyond  the  body  of  the  instrument,  and  ends  in  a  blunt  rounded 
point,  connected  with  the  end  by  two  fine  wires  on  each  side.  The  distal  end 
of  the  catheter  ends  in  two  little  tubes,  one  for  each  side ;  on  these  little  gradu- 
ates are  hung  to  collect  the  urine.  The  whole  instrument  has  a  gentle  curve, 
like  Hegar's  cervical  dilators. 

The  urines  are  separated  by  first  washing  the  bladder  out  from  one  tube 
through  the  other,  and  then  introducing  the  index  finger  into  the  vagina  and 
pressing  the  base  of  the  bladder  firmly  up  against  the  instrument,  which  now 
fits  snugly  behind  the  symphysis  pubis.  The  urine  escaping  from  the  ureters 
now  flows  down  the  tubes  on  the  right  and  left  sides  completely  separated. 

How  to  obtain  Uncontaminated  Urine.  —  Sterilized 
urine,  or  urine  free  from  any  contamination  from  external  sources,  may  be 
obtained  by  covering  3  or  4  centimeters  (IJ  to  1^  inch)  of  the  outer  end  of 
the  sterilized  ureteral  catheter  with  a  protecting  rubber  sleeve,  and  then  intro- 
ducing the  catheter  as  described  ;  the  sleeve  is  then  removed  and  another  piece 
of  longer  sterilized  tubing  slipped  over  the  end  and  used  to  convey  the  urine 
into  a  suitable  sterilized  glass  tube  plugged  with  cotton,  resting  in  a  block.  To 
avoid  contaminating  the  end  of  the  catheter  by  contact  with  the  sides  of  the 
speculum,  it  may  be  introduced  into  the  bladder  loosely  covered  with  a  steril- 
ized rubber  sleeve,  which  is  pulled  off  as  soon  as  it  is  well  in ;  but  I  prefer  sim- 
ply cleansing  the  inside  of  the  speculum  with  a  boric  acid  solution. 

It  is  also  possible  to  obtain  uncontaminated  urine  after  introducing  the 
catheter  in  the  ordinary  way  by  boiling  the  first  drop  of  urine  appearing  at  the 
end  with  an  alcohol  flame  held  under  it ;  the  urine  which  follows  this  is  then  in 
no  danger  of  contamination  by  picking  up  germs  at  this  point. 

For  a  bacteriological  examination  and  cultures  it  is  suflScient  in  this  way  to 
let  a  few  drops  fall  directly  from  the  end  of  the  catheter  on  to  the  slide  or  into 
the  culture  tul)e.  It  is  always  well  to  test  alkalinity  or  acidity  as  the  urine 
escapes. 

How  to  secure  Urine  from  the  Ureter  without  using  a 
Ureteral  Catheter . — Sometimes  there  are  serious  objections  to  passing  a 
catheter  into  a  sound  ureter ;  when,  for  example,  the  bladder  is  extensively 
inflamed  the  examiner  will  hesitate,  on  account  of  the  risk  of  opening  up  the 
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and  of  the  dangers  attendant  upon  the  filight  trauma  under  snch  eirenm- 
8taneei!i,  But  it  13  almost  always  pogjsible  to  get  enough  nrinc  for  a  microscopie 
and  eliemieal  exaniimition  without  even  t43iiehing  the  ureteral  orifioe.  This  in 
done  by  putting  the  patient  in  the  knee-breiist  jWHition, 
cxposnig  a  ureteral  orilice,  wiping  it  off,  and  then  hohling 
the  end  of  the  gpeeulum  cloea  up  under  it  until  a  jet  of 
urine  caeapes;  the  drop  is  caught  in  the  lumen  of  the 
speculum  and  runs  down  its  side  on  tf»  the  outer  lip,  where 
it  may  be  taken  at  ont^e  i^n  to  a  sHde  and  examined  or  col- 
lected in  a  niiiuni  gradiiate.  The  niicroBcopic  examination 
in  this  way  of  a  drop  or  two  may  be  just  as  satisfactory  as 
a  large  quantity  secured  l>y  the  ureteral  catheter.  (See 
Twentlidh  OmL  Prac.  Med,,  voh  i,  lHt*5j  p.  690.) 

I  have  had  a  speculum  umde  for  thie  special  purpose 
(§ee  B'ig.  19H)  with  the  end  cut  off  obHqiiely  to  fit  m  l*etter 
under  the  orifice  in  the  kneo-hreast  positiou. 

Catheterization  of  the  Ureters 
without  Elevation  of  the  Pelvis  and 
without  Atmospheric  Distention  of 
the  Bladder . — Under  certain  circumstances, 
when  it  is  awkward  or  when  it  cousnmea  too  much 
time  to  place  tlie  patient  in  the  knee-breast  iwsi- 
tion  and  to  elevate  the  hipa  on  cui^Iiionft,  1  am  in 
tlie  habit  of  introducing  the  catheter  in  the  follow- 
ing simple  maimer  without  elevation  or  atmospheric  distention  of  the  bladder  : 
The  patieut  lies  osi  her  back  on  a  flat  table,  with  thighs  well  dniwn  up  on 
the  liody,  and  the  bladder  is  emptied.  The  No.  9  or  10  cystoscope  is  now  intro- 
duced, its  outer  end  strongly  elevated^  and  the  inner  end  tumetl  toward  the  right 
or  left  side  of  tlie  base  of  the  bladder.    The  Iiead  mirror  is  now  turned  so  as  to 
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Kio.  !i42.'-lHmt;itt5rr  for  coLLmcTmo  Uisi^e  ah  it  Rt3ia  curr  or  tub  Urktkr,  im  the  Knee- 

BREAfiTT  PaDTTL'RE,  WITIIOL'T    C ATUETZRIZtKa  THE  Db£1*EK. 

The  No.  10  »poculuni  bf  flm  intMuciHi  up  ijn*kr  the  un^ural  ortfloe,  llitm  tlio  collecting  tube 
Id  tii^Ul  lip  10  the  oiitice,  aExt  jitiy  dropiii  of  uriuu  cftcnplug  arc  cayglii  and  diacliHi^t^  Into  ft  inmim 
graduatti  m  the  direction  of  iho'  arrow. 

iltutninate  the  portion  of  the  wall  of  the  bladder  at  the  end  of  the  specnhitn* 
Tlie  speculum  ie*  now  withdmwn  as  far  as  the  urethral  orifice,  to  locate  its  posi- 
tion, and  then  pushed  in  again  and  tume^l  to  one  side  with  the  idea  of  bringing 
the  ureteral  oritiee  at  once  witliin  the  lumen  of  tbe  spetnihim.  Sometimes  it  can 
be  seen  immediately,  evm  tlirough  a  little  layer  of  clear  urine  ;  at  otlier  times  it 
m  neceBsary  to  keep  the  s]>eculum  against  the  blailder  wall,  and  theu,  after  drying 
out  the  few  drops  of  urine  in  it^  to  find  the  ureteral  orifice  by  gliding  the  in&tru- 
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ment  over  the  vesical  mncoea.  Any  depression  resembling  the  month  of  the 
nreter  is  first  tested  with  the  searcher,  and  then  if  it  is  found  the  catheter  is 
pushed  in.  By  introducing  the  flexible  catheters  in  this  way  just  before  a  vagi- 
nal or  abdominal  hysterectomy  the  ureter  is  converted  into  a  cord  easily  felt 
throughout  the  operation. 

It  not  infrequently  happens  that  the  patient,  with  carcinoma  of  the  cervix, 
is  either  so  heavy  that  she  can  not  lie  put  into  the  knee-chest  posture  with  the 
limited  assistance  at  the  command  of  the  operator,  or  that  she  is  so  feeble  that 
the  operator  feels  nnwilling  to  lose  the  amount  of  time  necessary  to  change  her 
position  in  order  to  find  the  ureteral  orifices  for  catheterization.  Under  these 
circumstances  I  have  often  resorted  to  the  method  just  described  with  perfect 
satisfaction.  It  will,  however,  hardly  be  possible  for  one  not  thoroughly  used 
to  the  simpler  way  of  catheterizing  the  ureters  in  the  knee-breast  posture,  and 
so  familiar  with  the  exact  location  of  their  vesical  orifices,  to  find  them  in  the 
dorsal  position  with  a  collapsed  bladder. 

Points  to  be  observed  in  securing  Separated  Urines. — 
I  use  the  plural  urines  advisedly  to  make  a  distinction,  liitherto  impossible,  be- 
tween the  mixed  urine  in  the  bladder  from  both  sides  and  that  from  each  kidney 
separately  before  mixing. 

The  purpose  of  the  examination  is  to  estimate  correctly  the  status  of  each 
kidney  by  determining  (1)  its  working  coefficient  as  estimated  by  the  amount  of 
urea  being  secreted  ;  (2)  the  existence  of  various  morbid  products,  such  as  casts, 
albumin,  pus,  and  bacteria. 

To  reach  accurate  conclusions,  the  following  points  should  be  observed  in 
catheterizing  both  ureters : 

1.  The  exact  time  of  introduction  of  each  catheter  is  noted.  It  is  well  to 
attach  the  note  to  the  catheter  on  a  card. 

2.  The  time  of  withdrawal  is  noted  and  also  written  on  the  card,  giving  the 
exact  duration  of  the  flow. 

3.  The  exact  amount  of  secretion  collected  in  the  test  tube  is  noted. 

4.  It  is  well  to  compare  the  rate  of  secretion,  determined  by  noting  the 
amount  of  flow  in  a  given  unit  of  time,  say  from  five  to  fifteen  minutes  or 
longer,  with  the  entire  amount  passed  in  the  twelve  hours  during  which  the 
examination  is  made.  If  the  amount  secured  is  too  small  or  too  large  the  error 
may  be  rectified  in  this  way.  A  nervous  patient,  for  example,  will  sometimes 
pass  an  excessive  amount  through  the  catheter. 

5.  An  analysis  of  each  urine  is  made  investigating  its  physical,  chemical, 
microscopical,  and  bacteriological  characters.  Especial  attention  must  be  paid 
to  the  urea  as  the  most  important  representative  of  the  physiological  activity  of 
the  kidney.  It  is  better  to  keep  a  book  of  charts  for  recording  each  analysis 
under  some  such  plan  as  the  following : 
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Name,  Date, 
Diagnosis, 


Time  of  insertion  of  catheter, 

Right  or  left  ureter  catheterized. 

Size  of  catheter  used, 

Time  of  tcithdraical  of  catheter. 

Amount  of  urine  secured, 

Average  amount  in  twenty -four  hours. 

Appearance  of  urine  on  tvithdrawal. 

Sediment, 

Specific  gravity, 

Reaction, 

Albumin, 

Urea, 

Microscopic  examination. 

Bacteria,  cover-slip,  and  cultures, 

Sounding  the  Ureters. — Sounds  are  introduced  into  the  ureters  to 
find  a  stricture  or  an  obstruction,  to  dilate  a  stricture,  and  to  convert  the  soft 
ureter  into  a  firm  resisting  cord  easily  found  and  kept  under  the  fingers  during 
a  pelvic  operation. 

In  most  instances  the  catheters  serve  the  purpose  of  bougies  as  well  or 
better  than  a  solid  instrument.  The  catheter,  for  example,  gives  evidence  of 
the  passage  of  a  stricture  by  the  difficulty  of  entrance,  by  the  bite  of  the  stric- 
ture, as  well  as  by  an  immediate  gush  of  urine,  and  the  long,  flexible  silk  cathe- 
ters serve  just  as  well  to  splint  the  ureter  and  mark  out  is  course  to  prevent 
injury  during  an  operation.  The  catheter,  however,  cau  not  so  well  detect  and 
estimate  the  character  of  resistance,  and  the  force  used  in  overcoming  it  can  not 
be  so  well  gauged.    For  these  purposes  I  use  hard-rubber  bougies  30  centi- 
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meters  (12  inches)  long  and  2  millimeters  in  diameter  for  the  pelvic  portion, 
and  50  centimeters  (20  inches)  long  for  the  entire  ureter  and  pelvis  of  the 
kidney. 

These  bougies  are  smooth  and  flexible,  and  easily  follow  the  course  of  the 
ureter.  The  ureteral  orifice  is  exposed  as  for  catheterization,  and  the  point  of 
the  bougie  engaged.  By  pressing  on  one  side  or  the  other  of  the  speculum  the 
end  may  be  brought  to  bear  directly  upon  tlie  ureteral  orifice  and  slipped  in. 

By  a  gentle  forward  movement  it  is  carried  on  and  upward  toward  the 
kidney,  easily  guided  by  the  ureter  and  taking  all  its  curves. 

Catheterizing  the  Pelvis  of  the  Kidney. — The  pelvis  of  the 
kidney  can  be  catheterized  by  means  of  long,  flexible  silk  catheters. 

To  introduce  the  renal  catheter,  the  hands  are  carefully  washed 
and  sterilized,  the  ureteral  orifice  exposed,  and  the  catheter,  taken  from  the 
refrigerator  or  stiffened  with  a  stylet,  is  coated  with  boro-glyceride  at  the  end  and 
slipped  through  the  speculum  and  pushed  on  until  its  point  is  engaged  in  the 
ureter.  The  long  outer  end  of  the  catheter,  wrapped  in  a  piece  of  sterilized 
gauze,  or  still  lying  in  the  sterilized  towel,  out  of  which  it  is  drawn  as  it  is  intro- 
duced, must  hang  over  the  shoulder.  The  rate  of  introduction  should  be  slow, 
2  or  3  centimeters  at  a  time,  and  the  examiner  should  take  care  to  keep  the  end 
of  the  speculum  close  to  the  ureteral  orifice,  and  watch  to  see  that  the  catheter 
does  not  kink  in  the  bladder  or  speculum.  The  patient  may  have  no  sensation 
at  all  as  the  catheter  goes  in,  or  may  be  only  conscious  as  the  end  touches  the 
upper  margin  of  the  pelvis  of  the  kidney. 

When  from  82  to  37  centimeters  (13  to  15  inches)  have  been  pushed  in  be- 
yond the  external  urethral  orifice  the  end  will  lie  in  the  upper  part  of  the  renal 
pelvis. 

If  the  catheter  is  soft  and  has  to  be  l)raeed  by  a  stylet,  this  must  not  reach 
quite  to  tlie  end,  and  as  soon  as  a  few  centimeters  of  the  catheter  are  engaged  in 
the  ureter  the  stylet  is  pulled  out  for  the  same  distance,  after  which  the  cathe- 
ter is  stripped  off  from  the  stylet  and  pushed  on  up  the  ureter  into  the  kidney. 

Normally  there  is  but  little  urine  collected  in  the  pelvis  of  the  kidney,  and 
it  is  necessary  to  wait  a  while  for  the  catheter  to  fill  and  begin  to  discharge  the 
droplets.  The  respiratory  movements  may  be  seen  in  the  play  of  the  drop  to 
and  fro  as  it  hangs  from  the  end  of  the  catheter.  When  there  is  a  stricture  in 
the  ureter  or  at  the  pelvis  of  the  kidney  there  is  an  accumulation  of  urine  or 
pus  within  the  pelvis.  The  renal  catheter  relieves  this  retention  by  drawing 
off  the  fluid  and  discovers  lesser  grades  of  hydronephrosis  and  pyonephrosis 
which  have  hitherto  escaped  attention.  I  estimate  the  degree  of  hydronephro- 
sis by  measuring  the  exact  amount  of  fluid  discharged  in  a  steady  stream  or  by 
continuous  dropping  with  the  catheter  held  down  so  as  to  act  as  a  siphon.  If 
the  catheter  is  a  small  one  and  it  takes  a  long  time  to  empty  the  sac,  I  then 
allow  half  a  cubic  centimeter  per  minute  for  the  activity  of  the  kidney  during 
the  time  of  evacuation.  As  soon  as  the  flow  begins  to  come  at  intervals  it  is 
evident  that  this  is  dependent  on  the  present  secretory  activity  of  the  kidney, 
and  the  accumulated  urine  has  been  exhausted. 


Asepsis. — The  whole  technii^ue  of  the  examination  and  explumtion  of  the 
iiretere  omst  be  asepticallj  conducted.  The  danger  from  introducing  eeptic 
material  directly  into  a  ni*eter  m  siifticientlj  obvious,  and  is  illustrated  liy  nu- 
merous examples  of  a  fatal  infecti<m  ascjending  from  the  urethra  np  to  tlie  kid- 
ney.  If  an  infection  of  the  nretlira  or  bladder  can  spread  in  this  way,  it  goes 
without  saying  tliat  an  infection  introduced  in  the  ureter  will  ako  spread » 

The  various  manipulations  ought  to  be  eonducttad  with  a  care  iu  the  aseptic 
technique  equal  to  that  of  any  eurgical  procedure,  so  that  tlxere  is  therefore  no 
excuse  for  any  ill  sequel  from  a  simple  examination  in  a  liealthy  case. 

The  aseptic  technique  is  divided  into  two  stages :  (1)  The  c^re  of  the  instru- 
ments ;  (2)  care  during  their  introduction. 

The  mlk  catheters  must  be  sterilized  before  using  Ijj  boiling  two  minutes  in 
plain  water,  and  washed  immediately  after  every  use  with  hot  water,  boiled  for 
two  minutes  in  pure  water,  and  laid  away  on  a  sterilized  towel  until  perfectly 
dry  inside  and  tmL  They  may  also  l)e  washed  out  witli  a  &aturate<l  solution  of 
oxalic  aeid.  They  ai*e  then  put  singly  or  several  together  in  a  long  sterile  gla^s 
tube  plugged  at  each  end  with  cotton.  The  metal  cathctens  are  sterilised  hi  the 
eame  way  as  other  metal  instruments,  by  boiling  five  minutee  in  the  soda  solution 
(see  Cliapter  I). 

In  introducing  the  catheters  the  greatest  care  is  necessary  at  every  step  to 
avoid  contamination  by  the  assistant,  the  speculum,  the  bladder  wall,  or  the  fin- 
gers  of  the  examiner. 

The  lumen  of  the  speculum  and  the  ureteral  orifice  are  cleansed  with  a  pledget 
of  cotton  saturated  ^nth  a  boric  acid  solntion  lield  by  the  mouse- toothed  forceps. 

The  metal  catheter  is  held  by  its  outer  end,  avoiding  at  all  times  touching 
the  end  that  is  to  go  into  the  ureter;  it  is  then  gidded  up  tlie  speculum  and  in- 
troduced. To  introduce  the  flexible  ui^taral  and  renal  catheters,  the  end  is 
punhed  a  little  way  beyond  the  glass  tube  and  dipped  in  boro-glyceridc,  and 
then  the  glass  tube  is  rested  on  the  examiners  shoulder*  lie  now  takes  hold  of 
it  with  thumb  and  forefinger  covered  with  sterilized  rubber  finger  stalls,  draws 
it  out  of  the  tidK?5  and  guides  it  on  into  the  ureter.  By  using  these  simple  pre- 
cautionr=t  all  risk  is  avoided. 

Ureteral  Fever. — I  have  seen  ureteral  fever  following  the  introduction  of 
the  uii^teml  catheter  in  four  eases.  In  each  of  these  cases  tlie  u]>i)er  urinary 
tract  was  alretidy  infected,  and  the  urine  cotitained  pus  coming  frinn  the  pelvis 
of  tlie  kidney. 

One  patient  had  a  stricture  at  the  vesical  end  of  the  ureter  and  a  ililated  pyo- 
ureter  and  pyelitis.  On  two  occasions,  while  washing  out  the  ureter  and  kidney, 
in  a  mm  under  treatment  for  some  time  without  any  cliange  in  the  technique, 
the  introduction  of  the  catheter  was  followetl  bv  a  chill  and  fever,  mth  an  cle%^a- 
tion  of  the  temperature  as  liigh  m  104°  F*  The  pidse  increaaed  in  rapidity  iu  |)ro- 
portion  to  the  fever,  the  face  became  flushetl,  ami  the  [latient  was  restless  and  hatl 
severe  headache.  From  the  second  day  on  to  the  fourth  or  fifth  day  the  tempera- 
ture declined  to  normaL  During  the  attack  chilly  sensations  were  reijeated  daily, 
and  there  was  a  decided  tenderness  over  the  course  of  the  catheterized  ui*eter. 
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In  another  case  the  attack  began  with  a  decided  chill  on  the  evening  of  the 
day  of  irrigation,  which  was  practiced  through  a  metal  catheter  injecting  a  bi- 
chloride of  mercury  sohition  (1  to  50,000).  The  patient  complained  of  pain 
along  the  course  of  the  ureter  and  in  the  back,  and  had  a  hot  flushed  face  with 
headache  and  malaise.  The  temperature  was  highest  on  the  second  day,  reach- 
ing 103°,  and  declined  to  normal  on  the  fourth  day.    In  a  second  attack,  follow- 
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ing  treatment  four  days  later,  there  was  malaise  and  a  temperature  of  101'8°  F. 
on  the  second  day,  but  no  chill.  The  temperature  became  normal  on  the  third 
day.  The  other  two  eases  w^ere  similar.  In  no  ease  did  any  harm  result.  I  give 
in  the  text  a  composite  chart  constructed  by  combining  the  two  cases  mentioned. 


COXGEXITAL  AFFECTIONS  OF  THE  URETER. 

Anomalies  of  the  ureter  are  rare,  and  especially  rare  are  those  which  pro- 
duce disturbance  of  function.  In  their  extreme  forms  ureteral  malformations 
are  found  oftenest  in  non-viable  fetal  monstrosities;  for  example,  one  ureter 
has  been  found  entirely  wanting,  while  the  other  was  converted  into  a  fibrous 
cord.    (Forster,  Mlxhildungen^  Plate  XXIII,  Fig.  19.) 

Double  Ureter. — k.  double  ureter  is  the  commonest  of  all  anomalies,  and 
occurs  in  several  forms;  it  may  either  start  at  the  kidney  from  two  distinct 
pelves,  and  then  unite  at  some  point  below  to  form  a  single  canal,  or  it  may 
continue  double  all  the  way  down,  and  end  by  two  orifices  in  the  bladder,  one 
behind  the  other.  This  condition  has  been  found  on  both  sides  in  the  same 
patient.  The  ureter  starting  from  the  upper  pelvis  of  the  kidney  is  the  longest 
and  crosses  its  fellow  to  end  nearest  the  urethra.    The  dupUcation  may,  on  the 
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other  hand,  be  due  to  a  split  which  begias  at  anj  point  below  the  nomial  renal 
pelvis,  and  the  ureter  contmuea  double  all  the  way  to  the  Idadder ;  ur  again  the 
two  canals  may  fuse  at  any  point  on  the  way  down. 

An  intereiiting  case  of  complete  duplication  of  the  left  ureter  otx*nrred  in  one 
of  my  patients  and  is  reported  by  Dr,  Otto  Ramsay  {JohfiH  Hopkins  JJmjyiial 
BuUefin,  November-December,  1896).  The  patient  {A,  W.,  4154),  forty-five 
yeara  of  age,  Wiis  admitted  to  the  ward  with  an  inoperable  eaneer  of  the  cervix 
and  died  soon  after  admissiou.    Autopsy  (No.  813,  June  22,  1896). 

Anatomical  diagnosis :  Sloughing  cartdnonia  of  the  uterus,  perforation  into 
the  rectum.  Involvement  of  the  ureters,  with  liydroureter  and  slight  hydro- 
nephrofiiB. 

The  two  left  ureters  begin  at  the  Mlum  of  the  kidney  in  two  separate  pelves 
and  run  down  into  the  pelvis  side  by  side,  closely  hound  together,  but  Beparate, 
to  the  bladder,  which  they  enter  by  distinct  orifices  1'5  centimeter  apart.  They 
are  dilated  from  the  point  wliere  they  are  involved  in  the  cancerous  growth  near 
the  cervix,  all  the  way  up  to  the  kidney.  Each  one  is  about  tlie  size  of  tlie 
little  finger  and  has  clear  contents.  They  show  a  marked  contraction  where 
they  pass  through  the  growth.  The  dra\i4ng  on  page  446  well  LIluBtrates  tlie 
condition. 

Such  forms  of  duplicature  have  no  pathological  signiiicanee.  Two  other 
forms  of  malformation,  however,  ai*e  of  the  highest  importance ;  these  are  the 
ectO|)ie  ureteral  orifice  aud  the  dilatation  of  an  occluded  ureter, 

Ectapic  Ureteral  Orifice,— An  ectopic  ureteral  orifice  is  one  located  either  in 
the  vagina^  or  in  the  urethra  at  the  external  urethral  meatusj  or  under  the  hood 
of  the  clitoris. 

The  one  conmion  symptom  obser*ved  in  smch  cases  is  a  persistent  leakage  of 
urine,  noted  from  childhood  up,  but  varying  in  amount  at  different  times  as 
mciisnred  by  the  napkins  worn.  In  spite  of  this  constant  discharge,  the  patient 
cmi)tic!i  her  bladder  at  regular  intervals^  and  the  abnormal  flow  contiuues  as 
active  after  micturition  as  before  it.  The  abnonnally  displaced  orifice  may  be 
either  the  only  one  connected  with  the  kidney,  or  a  »iu  pern  inn  erary  orifice,  the 
other  opening  normall}"  into  the  bladder.  The  practical  import4ince  of  die^tin- 
guishing  between  these  two  allied  and^  to  a  superficial  examination,  similar  con- 
ditions is  evident. 

Diagnosis . — In  incontinence  of  urine  not  due  to  gross  and  easily  demon- 
strable lesion,  such  as  a  vesico- vaginal  or  uretero- vaginal  fistula^  the  inquiry  into 
the  cause  must  be  made  in  a  careful  and  ortlerly  manner  in  onler  to  discover 
cases  of  this  kind. 

The  fi^rst  question  to  be  answered  is  whether  the  involuntary  diecliarge  of 
urine  comcB  through  the  urethra,  and  if  it  does  wliether  it  is  simply  due  to  a 
breaking  down  of  the  sphincter  fibers  at  the  neck  of  the  bladder,  or  whether 
there  is  some  extraojxilnary  channel  of  coimnnnication  between  the  ureters  or 
bladder  and  the  genital  tract. 

If  the  patient  is  a  virgin  or  has  never  borne  children,  and  her  bladder  fias 
not  been  subjected  to  any  manipulative  interference,  and  if  the  disease  lias 
80 
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existed  from  earliest  childhood,  the  presumption  is  at  once  in  favor  of  a  con- 
genital malformation. 

If,  on  the  other  hand,  after  lying  down  for  a  while  a  certain  quantity  of 
urine  is  found  accumulated  within  the  vagina,  a  vaginal  orifice  of  discharge  may 
be  looked  for.  By  drying  out  the  vagina  and  placing  in  it  dry  pledgets  of 
absorbent  cotton,  and  at  the  same  time  filling  the  vulvar  cleft  with  cotton,  and 
waiting  a  few  minutes,  it  will  be  easy  to  determine  the  fact  of  a  leakage,  by 
noticing  the  spots  on  the  cotton,  where  a  little  urine  has  accumulated,  and  this 
will  also  approximately  fix  the  position  of  the  opening.  By  injecting  the  blad- 
der with  an  aniline  or  sterilized  milk  solution,  its  independence  of  this  viscus 
will  be  demonstrated.  A  prolonged  careful  inspection  of  the  area  indicated  by 
the  spot  of  urine  on  the  cotton  will  reveal  the  minute  orifice  through  which 
intermittent  discharges  of  urine  escape.  If  the  discharge  comes  from  the  ure- 
thra, a  careful  urethroscopic  examination  must  be  made  of  the  entire  tract  from 
the  internal  sphincter  down  to  its  external  orifice  by  withdrawing  the  urethro- 
scope millimeter  by  millimeter,  constantly  watching  the  funnel-shaped  figure  of 
the  urethra  at  the  end  of  the  speculum  for  any  small  opening  or  jet  of  urine. 

On  finding  the  orifice  the  questions  now  to  be  answered  are  these : 

1.  Is  the  abnormal  opening  a  ureteral  orifice  ? 

2.  On  which  side  is  it  located — that  is  to  say,  to  which  kidney  does  it 
belong  ? 

3.  Is  it  a  single  or  a  double  ureter  ?  If  double,  has  it  also  a  normal  opening 
into  the  bladder  ? 

4.  If  double,  does  it  continue  so  all  the  way  up  to  the  kidney,  or  does  it  unite 
with  its  fellow  at  some  point  above  the  bladder  ? 

5.  If  double  all  the  way  up,  do  both  ureters  enter  a  common  pelvis,  or  have 
they  separate  pelves  ? 

First,  it  is  a  ureteral  orifice  if,  by  injecting  the  bladder  with  a  colored  solu- 
tion, none  of  the  fluid  escapes  by  the  opening,  demonstrating  its  independence, 
and  if,  in  spite  of  the  passage  of  urine  at  regular  intervals  from  the  bladder,  little 
jets  of  urine  are  seen  coming  from  the  orifice,  with  intermissions  not  longer  than 
a  few  seconds. 

Second,  the  assurance  that  the  opening  is  ureteral,  and  the  answer  to  the 
question  on  which  side  it  is  located,  to  which  kidney  it  belongs,  is  given  by  pass- 
ing a  long  renal  bougie  through  the  opening  up  into  the  pelvis  of  the  kidney, 
from  25  to  30  centimeters  or  more,  and  then  by  observing  to  which  side  of  the 
cervix  uteri  the  bougie  turns,  and  by  palpating  the  bougie  through  the  vagina 
and  rectum. 

The  third  question,  whether  it  is  a  single  or  double  ureter,  is  answered  by 
placing  the  patient  in  the  knee-breast  position  and  introducing  a  No.  10  vesical 
speculum  and  looking  for  the  ureteral  orifices  within  the  bladder.  If  the  orifices 
are  found  on  both  sides  in  normal  position,  it  is  evident  that  the  ureter  is  super- 
numerary or  split. 

The  fourth  question,  whether  a  double  ureter  continues  so  all  the  way  up  to 
the  kidney,  may,  I  think,  be  answered  in  the  following  way :  I  would  pass  a 
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catheter,  2*5  railliraeters  in  diameter,  large  enough  to  fill  the  lumen  of  the  abnor- 
mal ureter,  all  the  way  up  to  the  pelvis  of  the  kidney.  I  would  then  introduce 
a  renal  catheter  into  the  normal  vesical  orifice  of  the  same  side  and  push  it  up. 
If  the  two  ureters  unite  into  one  a  short  distance  above  the  bladder,  or  at  some 
point  in  the  abdomen  below  the  kidney,  I  should  expect  the  second  catheter  to 
be  stopped  short  in  its  course  upon  striking  the  first.  The  catheters  could  now 
be  withdrawn  after  carefully  noting  the  exact  distance  to  which  each  had  been 
introduced,  and  by  laying  them  together  on  a  slieet  of  white  paper  in  a  similar 
position  a  tracing  of  the  form  of  the  ureter  could  be  made.  To  make  sure  of  the 
diagnosis  it  would  then  be  well  to  reverse  the  procedure  by  introducing  a  long 
catheter  up  into  the  kidney  through  the  vesical  orifice  of  the  ureter,  and  then 
pusliing  up  another  catheter  through  the  abnormal  orifice,  until  it  is  stopped  by 
the  first  catheter.  Again  noting  the  exact  distances  to  which  the  catheters  have 
l>een  introduced,  and  withdrawing  them,  and  reconstructing  the  ureteral  situa- 
tion on  paper,  the  diagnosis  will  be  confirmed  if  the  two  drawings  correspond. 

To  determine  whether  the  ureter  is  double  throughout,  and  if  double,  whether 
the  kidney  has  one  or  two  pelves,  the  following  plan  will  be  sufficient :  A  renal 
catheter  is  passed  through  each  ureter  up  to  the  renal  j)elvis  and  a  sterilized  ani- 
line solution  is  injected  into  one,  when,  if  there  is  a  communication  between  the 
pelves,  the  colored  fluid  will  immediately  flow  from  the  other;  if  there  is  no 
communication,  it  will  simply  be  returned,  while  the  other  side  discharges  clear 
urine. 

These  various  points  in  diagnosis  are  of  practical  importance  in  determining 
the  nature  of  the  operation  to  be  performed. 

When  the  opening  is  at  the  urethral  orifice,  the  anterior  wall  of  the  vagina 
may  present  a  characteristic  prominent  curved  ridge,  which  covers  the  ureter, 
as  in  the  case  of  Dr.  F.  II.  Davenport,  of  Boston  {Trans,  Arner.  Gijn.  8(>c.^ 
1890,  p.  348),  in  which  the  orifice  was  in  the  posterior  wall  of  the  external 
urethral  orifice.  W.  H.  Baker  s  case  opened  similarly  about  two  lines  to  the 
left  of  and  below  the  urethra  {BoHUm  Med,  and  Surg,  Jour,^  Dec,  1878).  It 
was  not  determined  in  either  of  these  cases  whether  or  not  the  ureter  was 
double,  which  could  now  l>e  done  either  by  examining  the  orifices  in  the 
bladder  cystoscopically  or  by  passing  a  renal  catheter  up  to  the  kidney  pelvis 
and  injecting  an  aniline  solution,  and  noting  whether  the  urine  in  the  bladder 
is  colored. 

Erlach  reported  a  case  before  the  Vienna  gynecological  society,  December 
4,  1888,  in  which  he  found  post  mortem  a  right  ureter  double  throughout,  each 
ureter  starting  in  a  separate  pelvis  above.  One  of  the  ureters  opened  naturally 
into  the  bladder  and  the  other  into  the  urethra  just  below  the  internal  orifice. 
In  spite  of  this,  there  was  no  history  of  incontinence. 

A  case  of  congenital  anomaly  of  the  ureter  has  been  observed  by  Baum  in 
which  the  supernumerary  opening  was  close  to  the  external  urethral  orifice. 
The  normal  orifice  was  seen  upon  opening  the  bladder  from  above. 

In  a  case  of  Massari  (  Wiener  med.  Wochen.^  1879,  No.  33)  a  child  four 
years  old,  wnth  a  preternatural  vaginal  anus,  suffered  from  constant  leakage  of 
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urine,  the  cause  of  which  was  only  explained  post  mortem,  when  the  kidneys 
were  found  to  be  fused  across  the  vertebral  colunm.  The  right  ureter  was 
normal  throughout,  but  the  left  one  had  no  vesical  orifice  ;  instead,  it  passed  the 
bladder  in  its  course  and  discharged  by  a  minute  orifice  just  under  the  prepuce 
of  the  clitoris.    The  vagina  was  double  and  the  uterus  normal. 

Treatment. — The  object  of  the  treatment  is  to  get  rid  of  the  constant 
leakage  by  turning  the  urine  into  the  bladder. 

Two  plans  in  general  have  been  tried  to  effect  this.  First,  by  dissecting  out 
the  extremity  of  the  ureter  from  its  bed  and  turning  it  into  the  bladder,  and, 
second,  by  a  suprapubic  incision  into  the  bladder  and  then  opening  the  ureter 
beneath  the  base  of  the  bladder  and  establishing  a  communication  between  the 
two,  after  which  the  distal  end  of  the  ureter  beyond  the  opening  may  be  Hgated. 
The  suprapubic  incision  is  closed  at  the  end  of  the  operation. 

In  case  the  ureter  is  double  with  a  single  renal  pelvis  above,  it  would  be 
proper  to  try  the  plan  of  ligating  the  abnormal  ureter  at  any  point  in  its  course 
where  it  could  most  conveniently  be  laid  bare ;  the  operator  might  introduce  a 
flexible  renal  catheter,  and,  using  this  as  a  guide,  incise  the  vaginal  wall  some- 
where from  2  to  3  centimeters  beyond  the  abnormal  orifice,  laying  bare  the 
ureter  in  its  course.  It  should  be  then  carefully  dissected  out  from  tlie  sur- 
rounding tissues  and  freed  on  all  sides  sufficiently  to  allow  a  ligature  to  be 
placed  about  it.  It  may  then  be  ligated  with  silkworm  gut  or  fine  silk,  dropped, 
and  the  vaginal  incision  closed  over  it. 

By  the  plans  pursued  by  Baker  and  Davenport,  the  ureter  is  dissected  out 
from  its  external  orifice  back  to  the  base  of  the  bladder  by  splitting  the  vaginal 
wall,  exposing  the  abnormal  canal,  and  carefully  freeing  it  on  all  sides  from  the 
cellular  attachments.  AVhen  it  has  been  freed  up  to  a  point  under  the  base  of 
the  bladder  corresponding  in  position  to  that  of  the  normal  ureteral  orifice,  an 
incision  is  made  through  the  vesico-vaginal  septum  into  the  bladder  a  little  less 
than  a  centimeter  in  length.  The  end  of  the  ureter  which  has  been  dissected 
out  is  now  cut  off  and  the  new  orifice  slit  up  for  about  millimeters  to  make  a 
larger  opening.  The  cud  is  then  turned  into  the  bladder  through  the  oj>ening, 
which  is  closed  by  two  or  three  silkworm-gut  sutures  extending  through  from 
the  vaginal  surface  to  the  vesical  mucosa.  The  uppermost  suture  is  made  to 
include  the  muscular  coats  of  the  ureter  at  a  point  about  on  a  level  with  its 
opening  into  the  bladder.  Another  fine  suture  below  this  penetrates  the  vesico- 
vaginal septum  for  a  short  distance  and  catches  the  ureteral  coats  again.  The 
ureter  being  fixed  by  the  two  sutures,  the  remainder  of  the  vaginal  incision  from 
which  the  ureter  has  been  dissected  is  closed  by  interrupted  sutures. 

This  was  done  by  Dr.W.  II.  Maxson,  of  St.  Helena,  Cal.  {Med.  News^  March 
21,  1896,  p.  323),  who  operated  upon  a  young  woman  twenty-two  years  old  for 
an  incontinence  of  urine  dating  from  her  earliest  recollection.  He  found  the 
orifice  of  the  left  ureter  about  a  quarter  of  an  inch  within  the  external  urethral 
orifice.  At  the  operation  the  ureter  w^as  dissected  out  through  the  vagina  for 
three  inches  and  a  half  and  drawn  through  a  small  opening  made  in  the  base  of 
the  bladder  close  by,  after  cutting  off  an  inch  and  a  half  of  the  lower  end.  The 
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ureter  was  then  stitched  to  the  bladder  wall  with  catgut  and  the  vaginal  incision 
closed.    A  complete  recovery  of  function  ensued. 

It  is  important,  as  a  preliminary  precaution,  to  determine  by  a  cystoscopic 
examination  whether  the  ureter  is  single  or  double.  If  it  is  double,  a  bougie 
must  be  placed  in  the  normal  ureter  opening  into  the  bladder,  so  that  in  trans- 
planting the  abnormal  orifice  the  normal  one  will  not  be  cut  or  included  in  the 
sutures. 

The  plan  of  establishing  a  communication  between  the  abnormal  ureter  and 
the  bladder  by  a  suprapubic  incision  in  the  bladder  was  adopted  in  Baum's 
case  to  avoid  dilating  the  vaginal  orifice  in  a  girl  eighteen  years  of  age.  The 
right  ureter,  discharging  close  to  the  urethral  orifice  by  a  fine  opening,  was 
greatly  dilated  in  the  neighborhood  of  the  bladder.  The  base  of  the  bladder  was 
incised  through  a  suprapubic  incision  and  the  dilated  ureteral  sac  opened  from 
above.  A  piece  of  the  sac  about  a  centimeter  in  diameter  was  now  excised  and 
the  edges  of  the  incision  stitched  together.  The  part  of  the  ureter  beyond  this 
new  opening  was  now  ligated.  A  portion  of  the  abdominal  incision  was  closed 
with  SQture,  and  the  prevesical  space  drained  with  iodofonn  gauze.  After  thi& 
operation  urine  passed  naturally.  The  patient  passed  a  urinary  concretion  five 
months  later  and  suffered  from  a  hernia. 

Cystic  Dilatation  of  an  Occluded  Ureter. — A  rare  but  practically  important 
anomaly  of  the  ureter  is  that  in  which  the  lower  end  has  failed  to  communicate 
either  wnth  the  bladder  or  with  any  part  of  the  genital  tmct,  and  remains 
occluded.  If  this  forms  the  only  avenue  of  discharge  for  the  corresponding 
kidney  or  part  of  the  kidney,  complete  atrophy  of  the  organ  depending  upon  it 
is  a  necessary  consequence. 

Where  the  terminus  of  the  ureter  is  under  the  base  of  the  bladder,  and  the 
lower  end  is  dilated  into  a  spherical  or  ovoid  cyst,  this  has  been  seen  ])rojecting 
into  the  bladder,  forming  a  j)rominent  rounded  tumor,  occupying  one  side  of  the 
base,  as  in  F.  Tangl's  case,  where  the  patient  was  a  woman  sixty-seven  years  of 
age  and  the  left  ureter  w^as  affected,  ending  in  a  saclike  projection  into  the  blad- 
der. The  kidney  of  the  same  side  was  extremely  atrophic  and  displaced  down- 
ward. The  right  kidney  was  in  a  state  of  chronic  interstitial  nephritis.  The 
tendency  of  such  anomalies  to  be  associated  with  other  malformations  was  shown 
by  the  fact  that  the  patient  had  a  uterus  bilocularis  unicollis. 

A  similar  case  to  this  was  that  of  Kolisko,  where  the  right  ureter  was  double 
throughout.  The  abnormal  ureter  began  in  a  separate  pelvis  in  the  upper  part  of 
the  kidney  which  was  atrophied,  and  hi  its  passage  downward  crossed  its  fellow 
and  ended  below  the  orifice  of  the  nonnal  ureter  in  a  sac-like  dilatation,  which 
projected  into  the  lumen  of  the  bladder  and  extended  down  into  the  urethra. 
This  tract  had  thick  nmscular  walls.  It  was  quite  evident  in  this  case  that  the 
kidney  was  a  fused  one,  and  that  the  maldeveloped  ureter  belonged  to  the  upper 
kidney. 

One  of  the  most  remarkable  cases  of  cystic  dilatation  of  the  lower  end  of  the 
ureter  is  that  of  Dr.  E.  G.  Orthmann,  of  Diisseldorf,  in  which  the  cyst  presented 
the  characteristics  of  a  vaginal  cyst.    The  patient  was  twenty-seven  years  old, 
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and  presented  a  circumscribed  cystic  tumor  of  the  anterior  vaginal  wall  which 
slie  thouglit  was  a  prolapse  of  the  uterus.  This  gradually  kept  increasing  in  size 
and  was  associated  with  drawing  pains  in  the  left  side,  extending  around  into  the 
small  of  the  back.  The  tumor  was  elastic  and  circumscribed  and  occupied  the 
lower  third  of  the  vagina  down  to  within  a  finger's  breadth  of  the  external  ure- 
thral orifice.  It  could  be  pushed  back,  but  returned  on  the  least  straining. 
Careful  examination  showed  that  it  had  no  connection  with  the  urethra  or  blad- 
der. At  the  operation  the  thick  walls  of  the  tumor  were  dissected  out  up  to  a 
long  pedicle  on  the  left  side  which  was  bared  from  8  to  lO  centimeters  (3  to  4 
inches),  when  it  became  evident,  from  the  way  in  which  the  tumor  emptied 
itself  upward,  that  there  was  a  communication  with  the  ureter  above.  The 
pedicle  was  tied  and  cut  and  retracted  into  the  cellular  tissue  out  of  sight.  The 
wound  was  closed  with  catgut  and  the  convalescence  was  undisturted. 

In  another  group  of  cases  of  ureteral  anomalies  the  lower  end  of  the  ureter 
may  end  in  a  blind  pit  without  any  dilatation.  In  these  cases  the  kidney  of  that 
side  is  entirely  absent  or  atrophic.  AVhen  the  ureter  comes  from  a  separate  por- 
tion of  the  kidney  by  a  pelvis  of  its  own  the  atro])hy  may  be  limited  to  this  part. 
Such  is  the  case  reported  by  F.  Tangl  ( Virchific^s  Archiv^  Bd.  cviii,  p.  414), 
in  a  patient  sixty-five  years  old,  with  extreme  atrophy  of  the  left  kidney  and  a 
double  right  ureter  which  united  below  and  ended  in  a  blind  canal,  recognized 
as  Gartner's  duct,  in  the  anterior  vaginal  wall.  The  right  kidney  was  affected 
with  chronic  interstitial  nephritis.  There  was  a  bilocular  uterus  with  one 
cervix. 

Ilaller  {Deut.  Ardi.f  iir  Min,  Med.^  Bd.  v,  Ileft  2)  and  Weigert  (  Virchoic'ft 
Archii\  No.  7(>,  p.  490)  report  cases  where,  with  complete  duplication  of  the 
ureter  and  pelvis,  one  of  the  ureters  ended  blindly  in  the  bladder  wall,  causing 
in  this  way  a  partial  hydronephrosis. 

Congenital  Flexure  of  the  Ureter. — A  case  of  congenital  flexure  of  the  right 
ureter  with  extreme  hydronephrosis  is  described  by  AVeigert.  The  large  kidney 
extended  3  centimeters  (1 J  inch)  beyond  the  middle  line.  The  right  ureter  pur- 
sued a  normal  course  from  the  bladder  to  a  point  21  centimeters  inches) 
above  it,  where  it  reached  the  lower  border  of  the  tumor.  At  this  point  it  l>ent 
suddenly  to  the  left,  forming  a  sharp  kink,  beyond  which  tliere  was  considerable 
enlargement  of  the  lumen.  It  extended  from  this  point  to  the  left  border  of  the 
tumor  into  which  it  merged.  The  lower  margin  of  the  dilated  ureter  curved 
around  on  to  its  left  side,  while  at  the  upper  margin  there  was  a  second  sharp 
flexure.  There  was  no  thickening  or  evidence  of  inflammation,  and  after  releas- 
ing the  flexure  the  fluid  escaped  easily. 

Ureteritis  and  Periureteritis. — Ureteritis  and  periureteritis  are  foimd  asso- 
ciated with  a  variety  of  urinary  diseases.  In  ureteritis  there  is  an  inflammation 
and  thickening  of  the  coats  of  the  ureter,  the  disease  beginning  with  the  mucous 
coat  which  is  most  exposed. 

Periureteritis,  on  the  other  hand,  is  an  inflammatory  affection  involving  the 
cellular  tissue  in  which  the  ureter  lies  throughout  its  whole  course,  from  renal 
pelvis  to  bladder.    The  peritoneum  overlying  the  ureter  may  also  be  involved 
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by  contiguity.  Periureteritis  often  arises  in  an  affection  of  the  cellular  tissue, 
extending  upward  from  the  vaginal  vault.  I  have  seen  two  such  cases  follow- 
ing the  division  of  the  ureter  in  a  vaginal  hysterectomy,  leaving  a  fistulous 
opening  at  the  vault  of  the  vagina.  In  one  case  I  opened  the  abdomen  some 
weeks  after  the  operation  to  transplant  the  fistulous  orifice  into  the  bladder, 
and  found  the  cellular  tissue  surrounding  the  ureter  on  that  side  dense  and 
rigid  from  the  vaginal  vault  up  to  the  brim  of  the  pelvis.  The  structures  were 
so  hard  and  immobile  that  any  attempt  to  dissect  the  ureter  out  of  its  bed  and 
lift  it  up  could  not  even  be  considered.  A  periureteritis  due  to  an  inflamma- 
tion extending  from  the  interior  of  the  ureter  outward  is  rare  ;  I  have  not  yet 
encountered  it  in  any  case. 

The  causes  of  ureteritis  are  threefold  :  (1)  l)y  extension  of  the  dis- 
ease upward  from  the  bladder ;  (2)  by  extension  of  renal  disease  downward  into 
the  ureter ;  or  (3)  the  inflammation  may  originate  from  some  cause  located  in 
the  ureter  itself,  such  as  a  calculus.  The  first  and  second  causes  are  the  most 
frequent. 

In  ureteritis  due  to  calculus  the  evidences  of  the  disease  are  found  in  a 
thickening  and  contraction  of  all  its  coats,  forming  a  stricture  below  the  stone 
lo<lged  in  it.  When  several  stones  are  lodged  in  one  ureter,  a  series  of  strictures 
are  found  with  dilatation  above  each. 

The  most  rational  classification  of  the  various  forms  of  ureteritis  induced  by 
vesical  or  renal  disease  is  that  which  depends  upon  the  special  exciting  cause. 
We  may  thus  distinguish  a  ureteritis  due  to  streptococcus  or  staphylococcus  in- 
fection, ureteritis  due  to  gonorrheal  infection,  and  finally  a  tubercular  ureteritis. 
Of  these  forms,  the  first  three  commonly  originate  in  the  lower  urinary  tract, 
infecting  first  the  urethra  and  bladder,  and  then  the  ureter  through  the  conti- 
nuity of  mucous  surfaces,  while  the  tubercular  disease  more  conmionly  starts  in 
the  kidney  and  affects  the  ureter  from  above  downward. 

It  is  remarkable  how  frequently  extensive  inflammatorj^  lesions  are  found, 
either  in  the  bladder  or  in  the  kidney,  without  any  marked  participation  of  the 
ureter  directly  continuous  as  it  is  with  the  bladder  below,  and  constantly  bathed 
with  the  infectious  renal  discharges  from  above. 

Another  and  rare  form  of  inflammation  affecting  the  ureter  and  pelvis  of 
the  kidney  is  cystic  ureteritis  and  pyelitis,  characterized  by  the  forma- 
tion of  little  cysts  projecting  from  the  mucous  surface  the  size  of  a  hemp 
seed,  or  smaller,  containing  a  thin  watery  or  tenacious  fluid.  These  cysts  are 
more  abundant  in  the  upper  part  of  the  ureter,  and  probably  originate  in  the 
sparse  glands  or  crypts  in  the  mucosa. 

The  symptoms  common  to  the  various  forms  of  ure- 
teritis arise  either  from  the  inflamed  ureter  itself,  or  from  the  interference 
with  function  resulting  from  the  inflammation.  Owing  to  the  fact  that  the 
ureteritis  is  always  secondary  and  is  usually  simply  an  extension  of  grave  renal 
or  cystic  disease,  its  own  peculiar  symptoms  are  often  masked.  This  is  particu- 
larly the  case  in  acute  forms  resulting  from  a  severe  infectious  process  extend- 
ing rapidly  from  the  bladder  up  to  the  kidney. 
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In  chronic  ureteritis  the  most  marked  symptoms  are  the  pain  localized  on 
one  side  extending  up  into  the  flank,  with  frequent  and  painful  micturition. 
Pus  is  always  found  in  the  urine,  and  sometimes  blood. 

The  prognosis  in  the  acute  forms,  while  depending  somewhat  upon 
the  involvement  of  the  ureter,  will  be  better  guided  by  the  condition  of  the 
bladder  or  kidney  which  can  be  investigated  and  estimated,  while  that  of  the 
ureter  can  only  be  surmised.  In  the  chronic  forms  the  prognosis  depends  cd- 
tirely  upon  the  cause ;  the  gonorrheal  ureteritis  tends  to  form  stricture  just  as  in 
the  urethra.  When  not  actively  treated,  the  tendency  is  to  run  a  long  course, 
often  extending  through  a  series  of  years.  It  is  important  to  note  that,  in  spite 
of  extensive  involvement  of  the  ureter,  the  function  of  the  kidney  is  rarely 
entirely  lost. 

The  diagnosis  of  ureteritis  is  not  difficult  to  make  with  the  direct 
means  of  investigation  at  our  command.  The  subjective  symptoms  often  so 
closely  simulate  cystitis  that  a  differentiation  can  not  be  made  by  symptoms 
alone,  the  most  characteristic  of  which  is  pain  along  the  ureter. 

Infallible  diagnostic  points  are  found  by  making  a  digital  examination. 
After  emptying  the  bladder  and  rectum,  upon  introducing  the  finger  into  the 
vagina,  and  palpating  the  antero-lateral  vaginal  wall  in  its  upper  part,  a  large, 
thick,  exquisitely  tender  cord  is  found  sweeping  upward  to  the  vaginal  vault 
and  disappearing  at  the  side  of  the  cervix  under  the  base  of  the  broad  ligament 
It  is  often  nodular,  and  when  felt  for  the  first  time  in  the  vaginal  vault  it  inva- 
riably creates  the  impression  that  it  is  an  adherent  ovary  or  tube.  I  have  known 
inflamed  ureters  to  be  mistaken  for  ovaries  in  this  way.  The  pain  provoked  by 
the  examination  is  usually  so  great  that  an  anesthetic  is  necessary  to  outline 
thoronglily  the  structures.  The  tliickened  ureter  is  often  movable  in  the  cellu- 
lar tissue  ;  by  introducing  the  finger  into  the  rectum  it  may  be  traced  over  the 
sciatic  notch  and  on  up  toward  tlie  brim  of  the  pelvis,  where  it  is  found  lying 
close  to  the  internal  iliac  artery.  Upon  palpating  through  the  abdominal  wall, 
down  upon  the  pelvic  brim,  at  a  point  3  centimeters  (IJ  inch)  to  the  right  or 
left  of  the  promontory  of  the  sacrum  and  a  little  below  it,  the  patient  will  com- 
plain of  pain,  and,  if  the  abdominal  walls  are  unusually  thin,  the  thickened 
ureter  may  be  felt  rolling  under  the  fingers.  If  the  umbilical  ring  is  relaxed 
the  ureter  can  be  felt  through  it  with  the  utmost  distinctness.  Upon  contin- 
uing the  palpation  upward  in  the  course  of  the  ureter,  it  cmi  be  traced  by  the 
pain  elicited  when  the  pressure  is  made  directly  over  it.  Through  an  open 
abdominal  incision,  by  preference  in  the  semilunar  line,  the  thickened  left 
ureter  may  readily  be  found  at  its  point  of  transit  from  the  abdomen  into  the 
pelvis,  by  lifting  up  the  sigmoid  flexure  to  the  right  and  exposing  the  ureter 
just  beneath  the  peritoneum,  crossing  the  common  iliac  artery  beside  the  ovarian 
vessels.  On  the  right  side  the  ureter  ^vill  be  exposed  by  lifting  up  and  drawing 
the  head  of  the  colon  to  the  right. 

By  making  a  cystoscopic  examination  with  the  bladder  distended  with  air, 
the  ureteral  orifice  of  the  affected  side  will  often  be  found  the  center  of  an  area 
of  intense  injection,  situated  on  a  truncate  cone,  sometimes  surrounded  by  papil- 
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lary  eminences,  and  not  infrequently  markedly  everted.  If  the  orifice  is  watched 
for  a  time,  turbulent  or  purulent  urine  may  be  seen  escaping. 

By  means  of  a  catheter,  urine  may  be  collected  from  an  infected  ureter,  and 
if  the  catheter  is  not  contaminated  in  the  introduction,  a  bacteriological  exami- 
nation of  the  urine  obtained  will  often  reveal  the  cause  of  the  inflammatory 
trouble,  whether  due  to  tubercle  bacillus,  gonococcus,  or  streptococcus. 

As  we  can  do  nothing  directly  to  the  ureter  in  an  acute  inflammatory  condi- 
tion which  will  be  beneficial,  the  treatment  of  this  form  of  ureteritis  is  purely 
expectant,  and  devoted  to  the  associated  disease  in  the  bladder  or  kidney. 

In  its  chronic  form  the  treatment  must  vary  according  to  the  extent  of  the 
disease,  and  to  the  changes  it  has  produced  in  the  kidney.  If  the  result  of  the 
ureteritis  has  been  simply  to  thicken  the  coats  of  the  ureter,  forming  an  obstacle 
to  the  downward  passage  of  urine,  the  urinary  channel  above  such  an  obstacle 
will  be  dilated  with  urine  or  pus,  and  in  all  cases,  before  any  more  radical  meas- 
ures to  relieve  the  obstruction  are  adopted,  a  renal  catheter  must  be  passed  in 
order  to  determine  the  degree  of  stricture  estimated  from  the  bite  on  the  cathe- 
ter and  from  the  amount  of  urine  behind  it,  and  the  character  of  the  infection 
by  the  pus  secured.  If  pus  is  present,  an  effort  should  be  made  to  sterilize  the 
upper  urinary  tract  by  emptying  it  and  washing  it  out  with  weak  bichloride 
solution  (from  1-100,000  to  1-10,00<))  every  two  or  three  days.  For  treatment 
see  under  Stricture  of  the  Ureter. 

Tubercular  Ureteritis. — One  of  the  most  frequent  forms  of  ureteritis  produ- 
cing profound  alterations  in  the  coats  of  the  ureter  is  due  to  tubercular  infection. 
This  commonly  involves  its  entire  length,  and  arises  secondary  to  a  tubercular 
kidney.  The  thickening  of  tlie  ureteral  coats  converts  the  organ  into  a  rigid 
tube,  irregular  on  its  outer  surface,  and  presenting  marked  irregularities  in  its 
lumen. 

The  rare  cases  which  present  themselves  for  treatment,  if  of  long  standing, 
are  one-sided. 

The  lining  membrane  of  the  ureter  is  ulcerated  and  the  pelvis  of  the  kidney 
filled  with  pus.  AVhen  more  advanced  still,  the  bladder  mucosa  is  affected, 
varying  from  some  disseminated  tubercles  sowed  about  the  ureteral  orifice,  all 
the  way  to  an  extensive  diffuse  infection  with  areas  of  ulceration. 

The  chief  clinical  symptom  is  the  frequent  jminful  urination,  the  patient 
being  obliged  to  sit  on  the  vessel  every  few  minutes,  and  rarely  being  able  to 
wait  half  an  hour  or  longer. 

Blood  is  only  found  in  the  urine  in  advanced  cases,  when  it  generally  comes 
from  the  bladder.  Pus  secreted  by  the  ureter  is  always  present  in  varying 
quantities.  Large  amounts  may  be  passed  at  intervals,  being  held  back  by  the 
constriction  of  the  lumen  of  the  ureter,  until  sufiicient  pressure  is  developed  in 
the  upper  ureter  and  renal  pelvis  to  break  through  the  obstruction.  In  this 
way  we  have  intermittent  pyuria,  accompanied  by  a  constant  pyuria  of  lesser 
degree. 

Fever  is  a  symptom  of  cases  in  which  the  pus  is  held  back  in  the  kidney  in 
quantity. 
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The  diagnosis  is,  asa  rule,  not  diflScult  to  make  wlien  the  various  means 
of  investigation  at  our  command  are  employed.  These  consist  in  palpation  by 
the  vagina,  rectum,  and  abdomen,  a  cystoscopic  examination  of  the  ureteral  ori- 
fice of  the  bladder,  rarely  in  a  direct  inspection  through  an  abdominal  incision, 
and  in  catheterization  with  the  isolation  of  urine  from  the  infected  area,  and 
above  all  in  tlie  demonstration  of  the  tubercle  bacillus  in  the  urine. 

It  is  often  necessary  to  make  repeated  examinations  before  the  tubercle  bacil- 
lus can  be  found.  A  source  of  error  here  is  the  smegma  bacillus  which 
is  found  around  the  genitals  of  both  sexes  and  which  has  the  same  staining 
qualities  and  the  same  size  and  form  as  the  tubercle  bacillus. 

Griinbaum  {Larwet^  January  9,  1897),  who  has  studied  the  question  experi- 
mentally, comes  to  the  conclusion  that,  "  as  a  rule,  careful  catheterization  elim- 
inates all  sources  of  diagnostic  error."  These  conclusions  he  drew  from  the 
examination  of  the  urine  from  47  persons — 10  male  and  37  female.  The  urine 
in  all  cases  was  centrifugalized  and  stained  in  the  ordinary  manner  for  the 
tubercle  bacillus.  He  could  not  find  the  smegma  bacillus  in  any  of  the  ten 
specimens  voided  by  the  men,  though  its  presence  in  the  male  urethra  has  several 
times  been  demonstrated. 

Of  the  thirty-seven  specimens  from  the  women,  eleven  were  obtained  by  the 
catheter,  and  in  none  of  them  was  the  smegma  bacillus  found,  while,  on  the  other 
hand,  in  twenty -nine  voided  specimens  the  smegma  bacillus  was  found  seventeen 
times. 

Another  method  of  deciding  definitely  whether  the  tubercle  bacilli  are  pres- 
ent is  by  the  inoculation  of  the  suspected  urine  into  animals.  1  have  operated 
on  a  case  where  the  presence  of  a  tuberculous  kidney  was  first  diagnosed  in  this 
way  by  Dr.  T.  K.  Ilohnes  and  Dr.  A.  McPhedran,  of  Canada.  They  made  in- 
oculations both  into  the  eye  of  a  rabbit  and  into  the  peritoneal  cAvity  of  a  guinea 
pig,  and  in  both  places  the  tubercular  lesions  were  readily  demonstrated. 

The  method  of  inoculating  the  peritoneal  cavity  is  easy,  a  few  centimeters 
(2  or  8j  of  the  suspected  urine  being  injected  into  the  unopened  peritoneal 
cavity  of  the  guinea  pig  with  a  clean  hypodermic  syringe.  The  animal  dies,  as 
a  rule,  in  three  or  four  weeks. 

Strong  presumption  of  a  tubercular  ureteritis  exists  if  the  vaginal  examina- 
tion reveals  a  ureter  greatly  enlarged,  thick,  hard,  exquisitely  sensitive,  and  more 
or  less  nodular,  lumpy,  or  uneven,  and  traceable  under  anesthesia  by  the  rectum 
up  to  the  pelvic  brim.  The  characteristic  tender  spot  will  always  be  found  at 
the  brim  upon  palpating  through  the  abdominal  wall. 

By  cystoscopic  inspection  of  the  bladder  we  may  infer  the  specific  nature  of 
the  ureteral  inflammation,  either  by  the  areas  of  extensive  ulceration  in  the  ad- 
vanced cases,  or  by  the  scattered  tubercles  in  the  milder  ones,  located  mostly  at 
the  base  of  the  bladder  and  about  the  orifice  of  the  affected  ureter.  An  intense 
injection  about  the  ureteral  orifice  may  be  the  only  vesical  sign  pointing  to  the 
affected  side. 

By  catheterization  of  the  ureter  unmixed  urine  is  obtained,  which,  in  the 
earliest  stages  of  the  disease,  may  exhibit  no  changes  at  all ;  later,  sparse  tu- 
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bercle  bacilli  may  be  found  after  repeated  use  of  the  centrifuge.  When  the 
tubercular  disease  is  in  an  advanced  stage,  urine  is  obtained  which  is  milky  or 
thick  with  pus,  peculiarly  pale  in  color,  and  sometimes  alkaline,  and  contain- 
ing a  markedly  diminished  amount  of  urea.  The  tubercle  bacilli  are  found  in 
the  flocculent  sediment,  wliich  begins  to  fall  as  soon  as  the  urine  stands  for  a 
short  time.  It  may  take  five  or  six  examinations  to  find  the  bacilli,  when  they 
will  often  appear  in  great  abundance. 

The  prognosis  of  the  affection  is  years  of  invalidism,  and  life  is  finally 
destroyed  when  the  kidney  is  full  of  pus,  the  ureter  choked,  and  the  bladder 
infiltrated  and  converted  into  a  mass  of  ulcerations.  Oftentimes,  also,  there  is 
extensive  tubercular  disease  of  other  organs. 

The  treatment  is  either  palliative  or  radical,  and  the  palliative  course  is 
only  resorted  to  in  order  to  improve  the  patient's  condition  for  an  operation  if 
possible.  Where  the  ureter  is  obstructed,  and  pus  is  dammed  up  above  the 
Htricture  and  in  the  kidney,  a  catheter  may  be  passed,  the  pus  drawn  off,  and 
the  dilated  portion  washed  out  with  a  bichloride  solution,  beginning  with  1  to 
20,000.  This  may  be  repeated  every  few  days  until  the  general  condition  is  so 
improved  that  the  disease  may  be  safely  extirpated  with  the  knife.  Nephro- 
ureterectomy,  or  extirpation  of  the  infected  kidney  and  ureter,  is  the  only  pos- 
sible means  of  cure.  I  have  done  this  in  three  instances,  and  will  describe 
the  proper  method  of  operating  by  giving  the  details  of  one  case,  which  I  owe 
to  the  courtesy  of  Dr.  M.  D.  Mann,  of  Buffalo. 

C.  R.  (Xo.  1886),  aged  thirty-one,  began  to  suffer  at  the  age  of  fifteen  with 
an  "irritable  bladder"  at  the  menstrual  periods,  the  difliculty  extending  into  the 
intermenstrual  period  as  well  after  six  months.  Pain  in  the  bladder  soon  be- 
came constant,  and  to  this  was  added  in  another  year  paui  in  the  left  loin  and 
down  the  thigh.  In  about  five  years  she  was  pretty  constantly  confined  to  her 
room.  No  treatment  produced  more  than  temporary  relief  from  the  agonizing 
pain  and  spasms  accompanying  the  act  of  micturition  every  few  minutes  by  day 
and  night,  when  her  screaming  could  be  heard  at  a  long  distance. 

Upjn  examination,  the  left  ureter  was  found  thick,  hard,  and  nodular,  as  if 
slightly  constricted  at  irregular  intervals,  and  in  the  left  fornix  it  felt  like  a  dis- 
tinct mass  in  the  broad  ligament.  The  slightest  pressure  on  it  produced  exqui- 
site pain  and  a  desire  to  urinate.  On  catheterizhig  both  ureters  at  the  same 
time,  several  cubic  centimeters  of  amber-colored  urine  collected  from  the  right 
side,  while  none  at  all  es«iped  on  the  left,  but  on  pushing  the  catheter  farther 
in,  behind  the  broad  ligament,  there  was  then  a  sudden  escape  of  pale  lemon- 
colored  urine  flowing  in  a  steady  stream  until  the  beaker  was  filled  (see  Fig. 
244).  The  urine  on  the  right  side  was  acid,  while  that  on  the  left  was  alkaline, 
and  also  contained  abundant  pus  and  tul)ercle  bacilli. 

On  trying  to  withdraw  the  left  catheter,  it  was  found  firmly  held  in  the  bite 
of  the  strictured  ureter.  The  presence  of  the  stricture  was  further  demonstrated 
by  passing  into  the  ureter  a  small  bulbous  bougie,  which  entered  the  enlarged 
portion  and  came  out  over  the  stricture  with  a  decided  jump.  The  rate  of  dis- 
charge from  the  left  side  further  demonstrated  the  existence  of  a  large  p  y  o- 
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ureter  for  150  cubic  centimeters  (5  ounces)  egcaped  in  three  mintites ;  at  this 
rate  of  secretion  the  amount  panBed  per  diem  would  have  been  7!^  literSsOr  about 
18  gallone — ^  reductio  ad  ahmrdmn. 


Fig.  241. — J  JiKMuNarKATjoN  or  STRi€T^7itx  or  tre  DmrricR  and  or  IlTDiJoniwirm, 

Bot  h  un?t/*rH  wfp  ctttheteri^ed  ;  the  pnthetors  wn?  oroiwcd  in  the  im'thra  i%o  thiit  tlifl  1>eiiker"n  I  lit*  i^wiirnlV 
tiffht  tklo  O'^lk'f  t-^  the  urine  from  the  lelt  hnU^  Tti  th*!  wjiitKt  tiujo  thm  thi'  ttmull  ttiuitility  f'f  drirk  »c5ifi  unnw 
tyjlhvSp'il  in  'jiiy  jfksyi,  the  piilfs  leniofi-cnlnn^d  allfalino  lirino  fHinml  out  uud  alniO?.i  tHU*d  the  other  ^lasa. 
TJio  t'atl;t!tLTii  in  Lhb  cuge  cotortid  oh  iW  oh  tlie  bniii  of  thu  pelvic  imLy. 


Nephro-ureterectomy,  or  extirpation  of  tul»erciilouB  left  kichiey  to- 
gether with  its  ureter,  was  performed  Mareh  30,  1893.  After  due  cleanetng, 
an  incitsion  IG  centimeters  (6^  inches')  long  was  made  jtist  ontside  of  and  |>arallel 
to  the  linea  gemilunaris,  tenninatinjEf  l>elow  over  the  brim  of  the  pelvis.  The 
peritoneum  was  then  openal,  the  small  intestines  displaced  to  the  right,  an*!  the 
sigmoid  flexure  lifted  up  at  the  pehnc  brim  and  carried  to  the  right  sidcj  making 
tense  its  peritoneal  fohl,  the  out^r  layer  of  the  meRO-eigmoifL  This  wju^  in^ieeJ 
and  the  greatly  thickened  ureter  exposed,  crossing  the  coramt»n  iliac  artery.  The 
incisioD  through  the  posterior  peritmeum  was  now  carried  on  upwjird,  freehig 
the  descending  colon  up  to  the  middle  of  tlie  abdomen  and  laying  hnrx*  tlie 
entire  ureter,  easily  traced  from  its  pelvic  end  np  the  khlney*  The  kiiluey  was 
found  in  its  normal  position,  covered  with  peritoneum  and  fat  cellular  tis^e. 


The  peritooeura  was  next  incised  over  the  kidney  and  tlie  process  of  enuclea- 
tioii  begun.  Tlie  separatbii  was  effected  with  difficulty,  owm^c  to  tlie  deii&e 
adherent  fibrous  tijsjsue  interj>enetratmg  the  fat  and  stickinff  tight  to  the  kidney, 
espeeiallj  about  the  hiluin.  Slowly,  and  with  mueh  care,  the  large  vessels  were 
freed  and  tied  with  four  fine  silk  ligatures,  and  the  kidney  severed  from  all  its 
attacLnients,  except  the  ureter.  Now,  taking  the  kidney  in  hand,  it  was  pulled 
downward  and  the  ureter  gradually  dissected  out  of  its  bed  of  cellular  tissue  all 
the  way  to  the  pelvic  tloor.  The  ovarian  vessels  were  tied  in  the  abdomen  at 
about  the  middle  of  the  ureter, 

Tlie  uret^sr  wai^  then  ligated  at  the  pelvic  floor,  and  cut  off  wedge  shaped  1 
centimeter  above  the  ligature,  forming  flaps  for  easy  closure.  Care  was  taken 
throughout  not  to  contaminate  the  peritoneum  witli  tlie  infected  end,  which  was 
tinally  burned  out  with  a  Paqueliu  cautery  down  to  the  ligature,  and  the  flaps 
united  with  fine  silk  sutures.  The  left  flank  was  then  pusbcHi  out  by  two  fingers 
and  pierced  with  a  knife,  making  a  hole  3  centimeters  (1^  inch)  long  in  tlie 
line  of  the  iliac  crest,  just  in  advance  of  the  spinous  muscles,  A  gauze  drain 
reaehixig  the  uretei-al  stump  below  was  put  in  here,  14  centimeters  (5 J  inches) 
long  by  3  centimeters  (IJ  inch)  wide^  and  the  anterior  incision  was  closed. 
The  colon  fell  into  its  natural  position  without  suture. 

On  tho  first  day  there  was  a  free  blomly  serous  discharge,  which  gradually 
dei^reasai,  and  the  drain  was  taken  out  on  the  fifth  day.  The  patient  made  a 
quick,  undistnrljed  recovery,  and  is  still  living,  three  years  later,  remarkably  im- 
proved. For  the  i^moval  of  the  entire  umter  with  the  kidney  by  an  extra- 
peritoneal  operation^  see  Nephro-uretectomy* 

The  following  is  tlie  patlnjlogic*al  report : 

Kidney  M  a  c  r  o  s  c  o  p  i  e  a  1 1  y . — The  mass  representing  tiie  kidney  is 
made  up  of  four  large  lobules,  separated  from  one  anotlier  by  shallow  sulci*  The 
npjier  third  of  the  organ  is  least  affected,  thougli  tliis  is  deeply  pitted  in  every 
direction,  ami  contains  a  numlier  of  small  cysts,  whicli  l>ecome  distended  on  in- 
jecting the  pelvis  of  the  kidney,  proving  direct  connection*  This  portion  meas- 
ures 6  by  4*5  centimeters  {2|  by  If  inches),  while  tlie  whole  kidney  mass  measures 
11  by  6  by  3*5  centimeters  (4i  by  2i  by  H  inches).  Below  the  mass  just  de- 
sc*ribed  on  the  anterior  face  is  a  cyst  measuring  5-5  by  5  centimeters  {2J  by  2 
inches),  and  lielow  this  two  yellowish  masses,  7  by  4"5  centimeters  (3  by  If 
inches),  independent  of  one  another  but  connected  by  a  shallow  sulcus.  All 
the  cysts  are  covered  by  the  capsule.  The  weight  of  tlie  whole  organ  with 
the  attached  ureter  is  100  grams. 

The  capsule  of  the  kidney  is  thickened  and  intimately  atlherent  in  places. 
On  section,  about  65  cubic  centimeters  (2  ounces)  of  fluid  escapes  from  the  cysts ; 
in  one  it  is  wliite  and  flaky,  consisting  almost  entirely  of  fatty  debrt^;  in  another, 
the  fluid  resembles  blood-stained  urine.  These  cysts  are  all  found  to  communi- 
cate with  the  pelvis  of  the  kidney  and  represent  dilate*!  ealiees.  The  parenchyma 
of  tlie  kidney  is  largely  destroyed.  In  one  place  an  area  of  cortex  is  found  T 
millimeters  in  depths  hut  elBewhere  the  kidney  substance  is  represented  by  lay- 
ers averaging  1*3  millimeter  in  thickness  spread  out  over  the  dilated  calices. 
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Frozen  sections  of  the  kidney  show  a  diflhise  infiltration  with  fatty 
granulation  tissue,  with  here  and  there  areas  of  complete  necrosis,  with  frag- 
mentation of  nuclei.  Numerous  definite  tubercle  nodules,  containing  giant  and 
epithelioid  cells,  can  be  made  out.  The  tuberculous  process  goes  gradually  over 
into  the  more  healthy  kidney  substance,  and  here  and  there  a  single  tubule  or 
glomerulus  can  be  seen  in  the  diffuse  tuberculous  tissue. 

Ureter. — The  ureter  presents  two  points  of  constriction,  repectively,  3 
and  8  centimeters  (1^  and  3^  inches)  from  the  kidney.  The  hilum  of  the  kid- 
ney is  filled  with  dense  adherent  fat,  preventing  dissection  of  the  stricture  with- 
out tearing  it. 

The  ureter  is  much  dilated,  more  at  some  points  than  at  others,  the  caliber  of 
its  lumen  varying  from  1"7  to  3  centimeters  {i  to  1^  inch).  Its  wall  is  much 
thickened,  measuring  in  places  from  5  to  6  millimeters.  The  mucous  membrane 
is  of  an  opaque  buff  color,  and  at  one  spot,  near  the  pelvis,  there  is  a  superficial 
area  of  calcification  5  millimeters  in  diameter. 

Frozen  section  of  the  ureter  shows  that  the  epithelium  is  entirely  ab- 
sent from  the  surface,  and  that  the  mucous  membrane  is  converted  into  a  msss 
of  diffuse  tuberculous  tissue,  in  which  here  and  there  definite  tubercular  nodules 
can  be  made  out.  The  surface  is  not  infrequently  quite  necrotic,  and  the  cells 
near  it  have  undergone  fatty  degeneration.  The  muscular  layer  has  been  in- 
volved, and  there  are  many  aggregations  of  small  round  and  epithelioid  ceUs 
there.  In  some  places  there  is  cell  proliferation  in  the  fibrous  layer  of  the 
ureter.    The  connective  tissue  is  from  three  to  four  times  thicker  than  normal. 

This  ureter  had  been  catheterized  previous  to  the  operation,  and  numbers  of 
tubercle  bacilli  demonstrated  in  the  pus  which  was  present  in  the  urine  thus  ob- 
tained. Cultures  made  from  the  pelvis  of  the  kidney  and  from  the  kidney  sub- 
stance on  ordinary  agar-agar  remained  sterile. 

Diagnosis . — Tuberculosis  of  kidney,  pelvis  of  kidney,  and  ureter. 

Although  in  the  ease  just  cited  a  transperitoneal  route  was  followed,  the  best 
routine  way  to  reach  tlie  ureter  is  entirely  extmperitoneal  (see  John^  Ilopkim 
Hasp,  BuL^  Feb.  and  March,  1890),  by  means  of  a  long  incision  beginning 
back  in  the  loin  in  front  of  the  quadratus  muscle,  halfway  between  ribs  and 
ilium,  and  continued  in  an  oblique  direction  downward  and  forward,  skirting 
the  anterior  superior  spine  within  4  centimeters  (IJ  inch)  of  it,  and  ending  in 
the  semilunar  line  over  the  top  of  the  broad  ligament.  The  skin,  fat,  muscles, 
and  fascia  are  divided  down  to  the  peritoneum,  which  is  then  dissected  up  by  the 
fingers,  behig  lifted  toward  the  opposite  side ;  the  ureter  is  found,  after  raising 
the  colon,  crossing  the  belly  of  the  psoas  muscle  with  the  ovarian  vessels,  and  if 
not  seen  at  once,  it  may  be  traced  from  the  pelvis  of  the  kidney  down.  It  may 
further  be  recognized  by  tapping  it  sharply,  or  by  watching  a  peristaltic  wave 
pass  downward.  The  peritoneum  need  not  be  opened  at  any  point.  After  free- 
ing the  kidney  by  ligating  its  vessels  and  detaching  the  abdominal  portion  of  the 
ureter  as  described,  the  pelvic  portion  is  then  freed  by  following  the  upper  por- 
tion as  a  guide,  while  the  fingers  readily  lift  the  pelvic  peritoneum  from  the  ves- 
sels which  drop  with  the  ureter  over  the  brim.    By  pulling  it  out  the  ureter 
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may  be  freed  not  only  down  to  the  floor  of  the  pelvis,  but  well  forward.  To 
complete  the  enucleation  as  far  as  the  vesical  attachment,  the  uterine  artery  and 
veins  must  be  tied  and  divided. 

Obstruction  of  the  Ureter, — Obstruction  of  the  ureter,  diminishing  or  obliter- 
ating its  lumen,  will  be  more  frequently  diagnosed  when  the  opportunities  of 
examining  the  ureters  afforded  by  abdominal  surgery  and  catheterization  are 
more  generally  embraced.  The  importance  of  recognizing  the  existence  of  a 
ureteral  obstruction  can  not  be  overestimated,  on  account  of  its  damaging  effect 
upon  the  kidney,  dimhiishing  or  even  suppressing  its  excretory  power ;  the  dan- 
ger of  an  obstruction  is  vastly  greater  when  both  ureters  are  involved. 

The  immediate  effect  of  obstruction  is  to  back  up  the  urine  above  it  in 
the  pelvis  and  calicos  of  the  kidney,  producing  hydroureter  and  hydronephro- 
sis, varying  m  their  clinical  appearance  according  as  the  obstruction  is  produced 
gradually  or  suddenly,  is  partial  or  complete.  If  the  hydroureter  and  hydro- 
nephrosis become  infected,  we  have  then  to  deal  with  a  pyoureter  and  pyelo- 
nephrosis  above  the  obstniction. 

Causes . — Ureteral  obstruction  may  be  produced  in  a  variety  of  ways,  and 
is  far  more  common  in  women  than  in  men,  being  frequently  associated  with 
diseases  of  the  uterus  and  ovaries.    They  may  be  classitied  in  general  as — 

First,  causes  acting  from  without  and  occluding  the  ureter  by  pressing  upon 
it  or  overstretching  it ;  such  are — 

1.  Ovarian  tumors. 

2.  Uterine  tumors. 

3.  Cancerous  infiltration  of  the  broad  ligaments. 

4.  Cancer  of  the  cecum. 

5.  Retroperitoneal  pelvic  sarcoma. 

6.  Aneurism  of  the  iliac  artery. 

7.  Scar  tissue  in  the  broad  ligament. 

8.  Periureteritis. 

9.  An  omental  adhesion  to  the  pelvic  brim. 

10.  Thickened  bladder  walls. 

11.  Sarcoma  of  the  bladder. 

12.  Pediculated  tumor  of  the  bladder. 
Second,  foreign  bodies  lodged  in  the  ureteral  canal : 

1.  Calculus. 

2.  Blood  clot. 

3.  Echinococcus  cyst. 

Third,  affections  of  the  ureteral  walls  themselves : 

1.  Ureteritis  bacilli  coli  communis. 

2.  Ureteritis  gonorrhoica. 

3.  Ureteritis  tuberculosa. 

4.  Valve  formation  in  the  ureteral  waD. 

5.  Gumma  in  the  wall. 

6.  Cancer  of  the  ureter. 

7.  Psorospermial  cysts. 
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Some  of  the  twenty-two  causes  of  obstruction  just  cited  act  unilaterally, 
while  others  are  more  apt  to  act  on  both  ureters  at  once ;  it  therefore  becomes 
important  from  a  practical  standpoint  to  divide  them  further  into  groups  ac- 
cording to  this  tendency. 

Both  ureters  are  apt  to  be  obstructed  by  cancer  of  the  cervix  uteri  extend- 
ing out  into  the  broad  ligaments,  by  thickened  bladder  walls,  by  some  large  sub- 
peritoneal fibroid  tumors,  and  in  rare  instances  by  calculi. 

But  one  ureter  is  apt  to  be  involved  in  parametritis,  small  pelvic  tumors  and 
inflammatory  masses  posterior  to  the  broad  ligament,  gonorrheal  stricture,  and 
tuberculosis. 

The  location  of  the  obstruction  in  almost  all  cases  is  in  the  pelvic  portion  of 
the  ureter,  at  some  point  between  the  brim  of  the  pelvis  and  the  vesical  end. 
The  reasons  for  this  predilection  lie,  on  the  one  hand,  in  the  proximity  to  the 
ureters  of  the  uterus,  tubes,  and  ovaries,  and  their  liability  to  inflammatory 
affections  or  new  growths,  and,  on  the  other  hand,  to  the  fact  that  the  ureters 
are  enclosed  with  these  organs  in  the  unyielding  bony  pelvic  canal,  which  affords 
a  point  of  resistance  against  which  pressure  can  be  made.  Next  in  frequency 
to  the  pelvic  extremity  is  the  involvement  of  the  upper  end  near  the  pelvis  of 
the  kidney. 

The  clinical  symptoms  of  obstruction  are  variable,  depending  on  the 
cause  and  the  completeness  of  the  occlusion,  as  well  as  the  rapidity  with  which  it 
is  produced.  In  the  milder  grades,  where  the  distention  is  not  great,  there  may  be 
no  symptoms  at  all.  I  have  a  patient  whose  right  ureter  and  renal  pelvis  are 
dilated  by  a  stricture  at  the  vesical  end  of  the  ureter  until  they  hold  100  cubic 
centiineterfi  of  urine  without  producing  any  subjective  sensations  whatever. 
Extreme  dilatation  may  be  produced  without  pain  if  the  cAuse  acts  slowly.  I 
had  one  case,  a  little  girl  about  three  years  old,  in  whom  the  right  ureter  was 
lifted  out  of  the  pelvis  and  dilated  to  a  diameter  of  1^  centimeter  by  a  retro- 
peritoneal sarcoma. 

Where  the  obstruction  depends  upon  inflammatory  disease  the  chief  symp- 
tom is  frequent  painful  urination  ;  in  cases  of  tumors  and  pelvic  inflammatory 
masses  the  ureteral  symptoms  are  often  masked  by  the  associated  complaint 
The  sudden  closure  of  one  ureter,  as  by  a  ligature,  produces  violent  pain  in  its 
course,  extending  into  the  kidney,  associated  with  restlessness,  a  hot,  dry  skin, 
and  fever  and  diminished  urine.  If  both  ureters  are  obstructed,  uremia  devel- 
ops soon  after  the  pressure  in  the  sac  of  urine  formed  is  equal  to  that  in  the 
blood  vessels,  cheeking  further  secretion. 

To  make  a  diagnosis  three  questions  must  be  answered  : 

First,  Is  the  ureter  obstructed  at  all  ? 

Second,  What  is  the  nature  of  the  obstruction  ? 

Third,  What  is  its  degree  ? 

A.  diagnosis  from  symptoms  alone  can  only  be  made  in  that  small  percentage 
of  CAses  in  which  the  occlusion  has  taken  place  suddenly,  as  in  the  case  of  a  cal- 
culus or  clot  descending  from  the  kidney  and  lodging  in  the  ureter  and  block- 
ing its  flow,  or  when  in  an  operation  the  ureter  is  tied  and  the  persistent  agoniz- 
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ing  ureteral  and  renal  colic  definitely  located  in  its  course  leave  no  doubt  as  to 
the  nature  of  the  difficulty. 

There  are  no  reliable  symptoms  of  a  dilatation  of  an  aseptic  ureter  that  has 
developed  slowly.  A  diagnosis  of  obstruction  with  dilatation  may  be  made  with 
assurance  whenever  uremic  symptoms  are  noted  in  the  course  of  a  cancer  of  the 
cervix. 

While  diagnostic  means  heretofore  have  been  indirect  and  unsatisfactory,  en- 
abling us  only  to  infer  the  existence  of  obstruction,  and  that  in  a  small  percent- 
age of  cases,  the  means  of  direct  exploration  of  the  whole  ureteral  tract  now  at 
our  command  leave  but  little  to  be  desired  in  the  way  of  accuracy.  These  are 
the  inspection  of  the  ureteral  orifices  and  the  catheterization  and  si)unding  of 
the  ureters. 

Before  describing  the  actual  use  of  these  methods  it  will  be  important  to 
consider  first  in  what  class  of  cases  it  is  desirable  to  try  to  ascertain  whether 
there  is  or  is  not  an  obstniction.  I  should  always  make  an  examination  for  ob- 
struction where  there  is  persistent  pain  in  the  course  of  a  ureter ;  where  the 
patient  is  distressed  by  frequent  urination,  for  which  a  sufficient  cause  does  not 
exist  in  the  bladder  or  urethra ;  where  there  is  i)us  in  the  urine  in  cases  of  pelvic 
inflammatory  diseases ;  and  where  pelvic  tumors  might  be  supposed  to  make 
pressure  on  a  ureter. 

In  investigating  an  obstructed  ureter  we  wish  to  determine — 

1.  Whether  there  are  any  abdominal  or  pelvic  tumors  ur  masses  which  could 
press  upon  a  ureter. 

2.  Whether  any  form  of  ureteritis  exists. 

3.  Whether  the  ureter  is  blocked  by  a  stone  or  clot. 

4.  Whether  two  of  these  conditions  do  not  act  in  combination. 

The  presence  of  an  abdominal  or  pelvic  tumor  pressing  on  a  ureter  can  be 
iletennined  by  a  bimanual  and  rectal  examination  and  deep  abdominal  palpation 
under  anesthesia.  Sufficient  cause  for  an  obstruction  exists  when  a  band  of  scar 
tissue,  following  injury  in  childbirth,  is  felt  in  the  parametrium,  dragging  the 
uterus  to  one  side,  or  when  an  inflammatory  mass  is  felt  fixed  to  the  pelvic  wall 
and  floor,  or  when  there  is  a  uterine  or  ovarian  tumor  choking  the  pelvis,  or 
some  other  tumor  filling  the  lower  alnlomen. 

Palpation  of  the  ureter  through  the  vaginal  walls  shows  whether  it  is  thick- 
ened or  not,  and  s(»  demonstnites  the  presence  or  absence  of  a  ureteritis. 

The  blocking  of  the  ureter  by  a  stone  or  clot  can  only  be  demonstrated  by 
the  passage  of  a  sound  or  catheter,  and  this  brings  us  to  the  method  of  demon- 
strating with  absolute  certainty  the  existence  of  an  obstruction.  In  examining 
any  given  case  the  investigation  must  not  cease  when  one  cause  sufficient  to 
explain  an  obstruction  is  found ;  other  associated  causes  must  always  be  sought 
for,  and  their  absence  definitely  proved,  l)efore  the  one  cause  found  is  finally 
accepted.  For  example,  an  inflammatory  obstructive  ureteritis  may  be  found 
ass<jciated  with  a  pelvic  abscess  of  the  same  side. 

By  the  direct  examination  the  existence  of  an  obstniction  is  proved  either 
when  (1)  a  ureteral  catheter  or  sound  passes  freely  up  the  ureter  until  it  is  sud- 
31 
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denly  cheeked,  or  (2)  when  each  time  after  parsing  a  certain  point  in  the  ureter 
there  is  an  immediate  continuous  flow  of  urine  of  from  several  up  to  a  hundred 
or  more  cubic  centimeters  in  quantity.  Sufficient  time  must  be  allowed  to  elapse 
for  more  urine  to  accumulate  before  repeating  t)ie  examination.  The  demon- 
stration is  still  more  complete  in  a  case  of  this  kind  if  the  instrument  is  distinctly 
grasped  in  the  bite  of  the  stricture  and  resists  withdrawal. 

In  sounding  and  catheterizing  a  ureter  for  obstruction,  the  metal  catheter  k 
only  of  use  for  the  lower  part  of  its  course,  from  the  vesical  orifice  to  the  ik«- 
terior  pelvHlc  wall.  With  gentle  tact  the  metal  catheter  may  sometimes  l)e 
coaxed  through  a  tight  stricture  impassable  to  the  yielding  silk  catheters.  As  a 
rule,  it  can  not  l>e  pushed  in  more  than  from  4  to  6  centimeters  (1 J  to  2^  inches) 
under  inspection  with  the  patient  in  the  knee-breast  position,  and  it  is  better 
after  introducing  it  to  turn  her  over  to  the  dorsal  position,  or  to  put  it  in,  in  the 
first  place,  in  the  dorsal  position,  and  to  let  the  air  out  of  the  bladder  with  a 
catheter,  and  then  to  guide  the  further  progress  of  the  ureteral  catheter  with  a 
finger  at  first  in  the  vagina  and  then  in  the  rectum.  It  is  needful  to  empty  out 
the  air,  as  the  distended  bladder  splints  the  catheter  and  impedes  its  onward 
movement. 

An  onlinary  solid  sound  has  no  advantage  over  a  catheter,  which  does 
equally  well  as  sound  and  catheter.  The  only  sound  I  liave  ever  used  with 
advantage  is  one  made  like  a  catheter,  but  solid,  and  with  a  slight  bulbous 
enlargement,  1  centimeter  back  of  the  point,  which  trips  in  passing  any  narrow 
place  in  the  lumen. 

The  short  flexible  ureteral  catheter  is  only  valuable  in  locating  strictures  in 
the  lower  ureter,  but  is  easy  to  introduce  and  is  safer  in  experience!!  hands. 
The  long  flexible  catheters,  50  centimeters  (20  inches)  in  length,  are  used  to 
locate  strictures  in  the  upper  ureter  all  the  way  up  to  the  pelvis  of  the  kidney. 
It  is  always  important  in  searching  for  a  stricture  to  pass  the  catheter  up  slowly, 
so  that  the  flow  of  urine  will  make  it  evident  as  soon  as  the  stricture  is  passed. 
If  the  catheter  is  pushed  up  rapidly,  tlie  end  may  be  several  centimeters  or  more 
beyond  the  stricture  before  the  flow  begins,  and  the  stricture  in  this  way  esti- 
mated to  be  higher  up  than  it  really  is.  A  good  telltale  is  made  by  dipping 
the  finger  in  water  and  touching  it  to  the  end  of  the  catheter,  which  is  then 
closed  by  a  thin  film  of  water  until  the  urine  begins  to  flow,  forcing  the  air  out 
and  pushing  the  water  off  from  the  end  of  the  catheter  in  the  form  of  a  little 
bubble,  in  this  way  announcing  the  coming  of  the  urine  some  seconds  in  ad- 
vance of  its  a(*tual  appearance.  The  escape  of  urine  backed  up  behind  an  ob- 
struction is  different  from  the  intermittent  normal  flow  drop  by  drop.  The 
urine  which  has  been  held  back  often  pours  out  of  the  catheter  in  a  steady  stream 
until  it  has  almost  all  escaped,  when  it  continues  to  drop  steadily  for  a  while 
longer,  and  so  the  sac  is  emptied.  The  fact  that  the  urine  has  been  backeil  up, 
and  that  it  is  not  simply  an  abnormally  rapid  secretion,  can  be  proved  by  a  sim- 
])le  calculation.  For  example,  if  the  normal  secretion  is  about  1*5  liter  jwr 
diem  (l^  })ints),  this  makes  about  1  cubic  centimeter  per  minute  from  both  sides 
combined,  or  half  a  cubic  centimeter  from  one  side.    If  now  I  collect  90  cubic 
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centimeters  in  three  niinuteB  after  putting  one  catheter  in,  that  equals  3(1  cnbit^ 
eeutimeters  in  one  minute,  or  eixty  times  the  normal  amount,  90  liters  (IHO 
pinti^)  a  day.  inanifestlj  inipofisible. 

An  inipurtant  jiart  of  the  invetjtigntion  is  to  decide  exactly  where  the  stric- 
ture entl»  and  the  dilated  portion  of  the  ureter  begins.  This  ie  done  by  with- 
drawing the  catlieter  slowly  during  the  em^ape  of  the  urine,  and  noting  the 
ijionient  the  flow  is  checked  ;  tlie  length  of  the  catheter  inside,  of  coui'se,  then 
measures  the  distance  of  the  upper  end  of  the  stricture  from  the  meatus.  To 
detenniue  the  distance  from  the  vesical  end  of  the  ureter,  the  distance  of  tlie 
external  meatus  to  the  ureteml  oriiiee  is  meai^ured  with  the  isearcher  and  de- 
ducte^h 

The  treatment  of  ureteral  obstruction  depends  upon  the  cause ;  in  sonic 
cases  it  can  be  easily  removed,  in  others  it  m  irremedial>Ie*  An  obstruction 
ehould  never  be  allowed  to  persist  if  it  can  be  removed  without  undue  risk  to 
life.  The  danger  of  surgical  interference  is  greater  whei-e  lioth  ureters  are 
invotved,  and  is  greatest  of  all  if  infection  of  one  or  hoth  sides  is  supera^lderb 
Where  both  sides  are  i>eelude<i  by  a  cancer  in  the  broad  ligamentj:^,  the  plan 
proposed  of  prolonging  life  by  severing  the  ureters  just  under  tlie  kidneys,  and 
turning  tlie  ends  out  to  dist^hargfe  the  urine  in  the  Hanks  is  rarely  applicable  on 
aec<nint  of  the  condition  of  the  patient  by  the  time  the  disease  has  advanced  so 
far.  In  case  uremia  is  tlireatened  fr^>m  occlusion  of  hoth  ureteml  orifices  by 
thickened,  inflamed  bla*lder  avails,  it  will  lie  proper  to  save  the  kidneys  and  pre- 
serve life  by  opening  each  antero-lateral  vaginal  wall,  isolating  the  motel's,  and 
making  a  longitudinal  incision  in  them  1  centimeter  long,  so  as  to  suture  them 
to  the  vaginal  wall  (kolpo-ureterostomy).  In  ease  of  recovei^  of  the  bladder, 
the  ureteral  fistulte  could  afterward  lie  closed. 

Where  the  ureteral  dilatation  comes  from  tlie  pressure  of  a  pelvic  tumor,  it 
is  treated  by  taking  away  tlie  tumor  and  removing  the  pressure.  Indeed,  this 
is  often  done  in  rem<ivhig  pelvic  tumors  without  the  operator  knowing  all  that 
he  has  accomplished.  In  all  cases  of  pelvic  tumors  Ijoth  ureters  gliould  he  in- 
syjected  l^efore  removing  the  growth,  for  dilat^ition  in  varying  degrees  (hydro - 
ureter)  will  be  discovered  with  surprising  frequency.  If  ttt  the  dilat^ition  an 
infection  has  l»eeu  added,  this  will  need  treatment  later,  either  by  washing  out 
the  |iehns  of  the  kidney  and  the  ureteral  tract,  or  by  o[)ening  the  pelvis  in  the 
loin.  I  have  twice  seen  pelvi(r  abscess  in  the  left  side  associated  w-itli  pyo- 
ureter  and  pyelonephritis.  In  another  case  a  densely  aflherent  ovarian  cyst  on 
the  left  side  blocked  the  ureter.  The  upper  ureter  an<l  pelvis  of  tlie  kidney 
were  filled  with  puK,  and  the  enlarged  kidney  contained  nmltiple  absc^esses.  I 
removed  the  tuinor  and  the  kidney,  and  the  woman  regained  complete  healtii 
and  is  still  liring  three  years  later. 

Ureteritis  as  a  vmit^  of  oljstruction  is  quite  connnon*  The  ureteritis  itself 
can  not  be  directly  treated  unless  it  has  formed  a  stricture  and  the  ureter  is 
dilated  aliove  it*  the  treatment  is  then  directed  to  the  dilatation  of  the  stricture 
and  the  removal  of  the  infection.  Where  it  is  due  to  stone,  relief  l»e  ob- 
tained only  by  uretero- lithotomy.    1  have  seen  two  cases  of  colon  bacillus  iiifec- 
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tion  producing  ureteritis.  In  one  of  them  I  opened  the  pelvis  of  the  kidney 
and  took  out  a  small  stone  litting  like  a  valve  into  the  mouth  of  the  ureter, 
when  the  pus  disappeared  from  the  urine. 

Tubercular  ureteritis  can  only  be  treated  successfully  when  it  is  unilateral, 
and  then  by  the  extirpation  of  the  ureter  and  its  kidney.  The  kidney  is  gener- 
ally so  extensively  diseased  in  these  cases  that  the  question  of  sacrifice  does  not 
arise. 

Stricture  of  the  TJrctcr. — Under  stricture  of  the  ureter  I  desire  to  discuss  the 
treatment  of  localized  contractions  or  occlusion  of  the  lumen,  due  to  inflamma- 
tory thickening  or  valve  formations.  According  as  these  strictures  differ  in 
their  causes,  character,  and  location,  so  do  the  plans  of  treatment  vary. 

Where  the  closure  is  effected  by  a  tliickening  of  the  walls  of  the  pelvic 
I)ortion,  niiicli  will  be  gained  by  passing  through  it  successively  catheters  increas- 
ing in  size,  2,  2J,  3,  3^,  4,  4^,  5  millimeters  in  diam- 
eter and  28  centimeters  (13  inches)  long.  The 


stricture  is  not  entirely  relieved  by  this  plan,  but 
the  quantity  of  urine  held  above  it  is  markedly 
lessened  and  relief  from  pain  is  afforded.  This  is 
the  best,  the  safest,  and  the  easiest  mode  of  direct 
treatment  in  all  strictures  located  low  down  in  the 
ureter  and  due  to  chronic  inflammation,  except- 
ing in  tul)ercular  ureteritis;  here,  too,  temporary 
relief  will  sometimes  follow  a  moderate  dilatation 
and  evacuation  of  the  accumulation,  with  a  regular 
washing  out  of  the  tract  above. 

A  case  of  tubercular  ureteritis,  in  which  I  found 
a  tight  stricture  w^ell  back  in  the  pelvis,  and  drew 
off  from  time  to  time  100  cubic  centimeters  (over 
3  ounces)  of  pale  lemon -colored  alkaline  urine, 
the  patient  felt  l)etter  after  each  evacuation,  but 
made  no  permanent  improvement,  as  it  was  im- 
possible to  keep  the  channel  open  even  for  a  short 
time. 

My  method  of  treating  a  gonorrheal  stricture  of  the  vesical  end 
of  the  ureter  with  pyoureter  and  pyelitis  is  demonstrated  by  the  following 

case  : 

The  patient  came  to  me  with  an  extensive  accumulation  of  pus  m  the  left 
ureter,  extending  up  into  and  filling  the  pelvis  of  the  kidney,  caused  by  a  cork- 
screw stricture  of  the  vesical  end  of  the  ureter.  This  was  due  to  a  gonorrheal 
infection. 

I  treated  the  stricture  by  dilatation  with  a  series  of  ureteral  catheters,  in- 
creasing ill  diameter  from  2  to  5  millimeters.  After  drawing  off  the  purulent 
fluid,  tlie  ureter  and  pelvis  of  the  kidney  were  washed  out  with  medicated  solu- 
tions. The  caliber  of  the  stricture  was  enlarged  by  the  dilatations  so  as  to  reduce 
the  quantity  of  the  accumulation  above  it  from  150  to  100  cubic  centimeters. 
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The  purulent  character  of  the  secretion  was  removed  and  all  trace  of  goiiococci, 
at  first  abundant,  disappeared. 

My  patient  (E.  S.,  San.  9())  was  a  married  woman,  thirty-one  years  of  age, 
of  slight  build  and  haggard-looking.  She  iiad  had  one  child  four  years  he- 
fore  without  special  ditBculty,  the  only  pregnancy  in  six  years  of  married  life. 
The  menses  were  regular  and  without  pain.  Headaches  were  rare ;  the  appe- 
tite was  good  and  the  bowels  regular.    She  had  no  chills. 

She  had  been  feeling  depressed  for  some  months  and  had  lost  weight,  and  com- 
plained of  severe  pain  on  urinating,  which  persisted  for  a  half  hour  or  longer. 
There  was  a  sense  of  pressure  in  the  bladder,  and  she  was  obliged  to  urinate 
every  two  or  three  hours  by  day  and  oftener  by  night.  There  was  no  acute 
pain,  but  aching  in  the  limbs  and  discomfort  of  the  lower  abdomen.  She 
noticed  that  the  appearance  of  the  urine  varied  greatly,  being  clear  at  times, 
and  at  other  times  contahiing  nmch  yellow  sediment. 

My  examination  showed  that  the  vaginal  outlet  was  torn  sui)erlicially  back- 
almost  to  the  anus ;  the  cervix  was  in  the  axis  of  the  vagina,  somewhat  low  down, 
shoiii'ing  a  slight  tear,  and  the  uterus  was  in  retroflexion;  the  left  ovary  was 
displaced  downward,  not  adherent,  and  tender  on  pressure.  On  examining  the 
anterior  wall  of  the  vagina,  no  special  tenderness  was  develo])e(l  on  palpating 
tlie  bladder. 

The  ureters  were  then  palpated  by  the  vagina.  The  left  felt  distinctly  harder 
than  normal  and  somewhat  thickened,  but  was  without  marked  tenderness ;  it 
was  also  displaced  toward  the  pelvic  floor. 

The  bladder  was  then  examined  under  atmospheric  dilatation,  with  the  patient 
in  the  knee-chest  position,  through  the  Ko.  10  speculum.  There  was  evidence 
of  a  patchy,  mild  cystitis.  The  field  opposite  the  ureter,  the  posterior  pole,  and 
its  surrounding  area  were  mottled,  red,  and  in  jected,  the  vessels  being  obscured  ; 
the  injection  increased  toward  the  vault,  which  was  covered  over  an  area  4  by  5 
centimeters  by  fine  granules,  averaging  one  or  two  to  the  square  millimeter, 
most  marked  on  the  right  side.  The  tips  of  each  of  these  gramilcs  reflected 
the  light  and  gave  the  surface  a  bright  studded  appearance.  On  the  left 
side  in  places  the  surface  presented  a  superficial  worm-eaten  appearance.  On 
the  right  lateral  wall,  2i  centimeters  behind  the  ureteral  orifice,  was  a  ridge  2 
millimeters  in  height,  extending  downward  to  the  bjise  of  the  ])ladder.  Near 
the  right  ureteral  orifice  was  an  area  of  intense  congestion,  presenting  an 
edematous  appearance,  surrounding  the  ureter,  whose  orifice  could  only  be 
located  by  a  little  pallor  in  the  form  of  a  crescent.  Posterior  to  the  right  ureter 
was  a  superficial  ulcer  2  by  8  millimeters,  with  a  narrow  re<l  border  and  a  yel- 
low center. 

The  left  ureteral  orifice  was  situated  on  a  truncate  cone,  about  (>  milli- 
meters in  diameter  at  its  base  and  2  millimeters  at  the  top.  It  was  slightly 
edematous,  and  on  the  urethral  side  broken  up  by  a  number  of  irregular  papil- 
lary- eminences.  The  sight  of  the  ureteral  orifice  at  the  first  examination  was 
marked  by  a  yellow  spot  of  pus.  On  introducing  a  searcher  into  the  opening  of 
the  orifice,  a  thin  stream  of  pus  escaped  and  ran  down  on  the  bladder  wall. 
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V\x}n  leaving  tlie  ureteral  catlieter  in  the  left  ureter  for  three  minutes,  11 
ouhic.  ccntiiiieterH  of  dark  fluid  escaped,  followed  by  6  cubic  centimeters  of  fluid 
r'ontaining  much  pus.  In  the  twenty-four  hours  following  the  examination  the 
patient  pasHcd  700  cubic  centimeters  of  urine. 

During;  the  whole  time  the  patient  was  under  treatment,  from  the  2d 
of  March  to  the  2d  of  June,  1S94,  I  catheterized  her  left  ureter  about  one  hun- 
dred and  twenty  times  in  all.  The  first  three  weeks  of  her  stay  were  passed  in 
rci)eatcd  vain  endcavorH  to  get  the  ureteral  catheter  through 
the  HtriQtiira  into  the  ureter  Three  difHcuItios  p^eye^nted  tliii 
lit  tirHt,  In  the  firMt  ]>hif  c,  the  irregular  papillary  prominences 
on  the  loft  f-iiie,  in  tlic  iiei^hlxirhocMl  of  the  ureteral  orifice^ 
ol)H(*urcHl  it,  mid  tiuule  it  iitipoMHiijle  to  locate  it  with  precision 
HuhHiujucnt  III  the  tii^t  exaitunation,  in  wlueU  pus  was  seen  ooz- 
ing out;  it]  tliil  iii^H|]tdu|>llHE^  locatiilHi  1^  the  ureteral  mong 
and  itrt  tirittcti  mm  In  ^tmtiie  diofUAc^meilt  to  tim  left »  in  tho 


Fm.  lM»i.      WvSMlNO   OVT  THK  liUSIlT  KlUXKY   FOR  (;ONOKRIIEAI.   rRETERITIi*  AND  PrKLTTIR. 

A  tlr\iM»'  outht'tiT  is  \i>iiullv  iKnl.    In  tli 


ullv  »i«ir»l.  Ill  this  ojiM*  u  iiiftal  oathvtor  was  passinl  tlin>u:rh  a  stricture  at  the 
tli«'  solution  oarrivil  \iy  to  tho  kitiiU'V  by  irni\ity  l»y  nu-aiis  of  a  funnel  and  long 


niMuT  \  \\hx\    'Vhv  |Mitiont  is  in  tho  knoo-ohot  j>ositii»n  to  aiti  irravity. 


thin!  plaoi\  then*  was  a  spinil  strieturt*  of  the  intravesical  j^ortion  of  the  ureter, 
and  it  was  neeessjirv  for  me  to  learn  the  twist  of  the  stricture  before  I  could 
)mss  the  catheter  at  once  at  everv  sitting. 

After  almost  daily  efforts  for  three  weeks  the  strieture  was  finally  clearc<l  by 
an  aividental  turn  of  the  hand  :  this  was  more  reatlily  reiK»ateil  on  two  or  three 
invasions  subsiNpiently,  but  not  without  many  dis^*iniraging  failures,  after  which 
the  un-teral  orifiiv  was  definitely  hn-ateil  i>n  the  side  of  tlie  pyramid  in  relation 
to  certain  jvipillje,  and  the  ilinvtion  of  the  stricture  was  asi^rtaine<K  that  the 
catheter  eould  be  |\»ssi\l  with  ease.  After  juishing  the  catheter  thr^>ugh  the 
>trictmv  with  a  half  turn  it  enteretl  aUmt  S  ivnti meter? :  a  distinct  seiu^  of 
n^>isianre  was  folt  in  attempting  to  withdraw  it,  due  to  the  bite  of  the  strieture, 
aUnit  l  .\  iviitiuioter  loiig.  So  long  as  the  j^nnt  of  the  t^theter  went  no  farther 
than  ilio  >iriotun\  no  urine  es<-a|H.\l :  but  as  mk»u  as  the  i*atheter  cleare<^l  the  stric- 
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tnre,  pale  urine  hegaii  to  |x»ur  out  in  a  i^teadj  stream,  contintiing  until  150  cubic 
centimeters  were  coUet'ted  in  three  niinnten.  Sometiniee  tlie  first  urine  drawn 
off  would  be  of  a  redttisli-!jrown  color,  followed  by  a  whitisli  sediment,  and  at 
the  laj^t  H  thivk^  crtmniy  liuid  like  pure  pus. 

Tlie  fact  that  so  niueli  urine  est^aped  in  m  sbort  a  time  proved  coneluBively 
tliat  there  wm  an  extreme  dilatation  of  tlie  left  urinary  Hiaiinels  above  the  atric- 
ture,  for  the  nomial  rate  of  secretit^n  Ijeing  at  the  most  1  cubic  centimeter  a 
minute  for  both  ureters  together,  or  1^  in  three  minutes  for  one  ureter.  The 
discharge  of  150  cubic  centimeters  would  be  twenty -nine  times  the  minnal 
amount,  or  at  the  rate  of  about  twenty-tw^o  gallons  a  day  for  both  sides  to- 
gether, proving  that  there  was  a  dilated  pyoureter  and  pyelitis. 

After  drawing  off  all  tlie  fluid,  a  piece  of  line  rubber  tubing  with  a  funiiel  at 
the  end  was  conneuted  with  the  catheter,  and  a  saturated  boric-acid  s^:^hltion, 
equal  to  two  thiixls  of  tlie  quantity  of  fluid  taken  cnit^  was  run  into  the  ureter 
l*y  gmvity  by  gimply  elevating  the  funnel  tilled  with  the  tluid  from  40  to  OU  cen- 
timeters above  the  level  of  the  bladder.  Care  wm  taken  to  Iiave  the  tubes  full  of 
tiuid,  so  ^  not  to  inject  air.  The  patient,  during  all  these  manipulations,  was  in 
the  kuee-breaet  position.  She  took  no  anestlietie,  m  the  treatment  was  not  jjainfuL 
After  the  catheter  was  in  the  ureter  she  raised  herself  on  her  hands  and  knees 
to  dispose  the  fluid  to  run  out  faster.  When  the  injection  was  given  ^lie  agiiin 
let  her  cliest  down  to  the  table,  and  rose  again  when  it  was  to  How  out.  I  found 
that  I  could  wash  the  urinary  tract  repeaterlly  with  the  twime  tluid,  if  I  deeiretl 
it,  by  holding  the  funnel  high  for  the  fluid  to  run  in,  and  by  holding  it  an 


Fia.  247.— WAanma  Orr  thk  Kiukxy  axu  VvtKr%H. 

letting  tlie  fluid  run  back  aiEftin  into  the  fnnuel  fmm  the  Iciilney  mad  ureter.  The  funnel  ifl  field  low  anil 
tht  puCient  ntam  on  Uic  hnudn  mid  kneeM  ir>  facilitate  Ujo  outwiu-il  now,    SafLi  Mr*,  t^. 


equal  distance  l>eluw  the  level  of  the  talde  fi^r  it  to  ran  out  again,  often  bring- 
ing with  it  a  congiderabte  amount  of  shreddy  white  debris  from  the  ureter, 

A  Hmall  Y-sha]>ed  switch  with  a  t^tofK*ock  in  the  angle  was  used  at  timei  to 
facilitate  the  inHow  and  outflow^  of  the  solutionfi. 
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After  the  first  few  treatments  she  began  to  experience  relief  from  pain  and 
was  less  frequently  disturbed  at  night. 

Examination  of  the  urine  by  Dr.  Barker  in  the  pathological  laboratory  of 
the  Johns  Hopkins  Hospital  showed  that  it  was  straw-colored,  neutral  in  reac- 
tion, and  contained  abundant  nmco-purulent,  stringy,  tenacious  sediment.  There 
was  a  small  amount  of  albumin,  but  no  sugar  and  no  casts.  The  specific  gravity 
was  1*032.  There  were  many  polynuclear  leucocytes,  crowds  of  pus  cells,  and 
many  diplococci,  nearly  all  of  which  were  within  the  protoplasm  of  the  leuco- 
cytes. Octahedra  of  calcium  oxalate  were  found,  and  a  few  cylindroids.  There 
were  no  tubercle  bacilli,  and  no  other  bacteria  than  diplococci,  which  were  of 
the  typical  ap]>earance  of  gonococci,  and  nmch  smaller  than  staphylococci  or 
streptococci. 

The  bladder  walls  were  treated  by  occasional  applications  of  a  5  per  cent 
solution  of  nitrate  of  silver,  applied  directly  to  the  affected  areas  on  absorbent 
cotton  with  an  applicator,  and  by  daily  irrigations  of  a  bichloride  solution  (1- 
150,000). 

My  first  effort  in  the  treatment  of  the  case  was  to  secure  a  continuous  drain- 
age of  the  ureter,  avoiding  all  accumulation  above  the  stricture,  hopmg  by  this 
plan  to  induce  a  contraction  of  the  ureteral  walls.  To  do  this  I  made  a  short 
ureteral  catheter  2  millimeters  in  diameter  and  5  centimeters  long,  with  a  Uttle 
shoulder  about  2  centimeters  back  of  the  inner  end  to  keep  it  f  nmi  slipping  out 
of  the  ureter  after  introduction,  and  with  a  flange  6  millimeters  in  diameter  at 
the  lower  end  to  keep  it  from  slipping  altogether  into  the  ureter.  I  placed  this 
in  the  ureter  by  means  of  a  searcher  used  as  a  mandarin  to  conduct  it  through 
the  stricture.  I  found,  however,  that  its  presence  gave  so  much  pain  and  in- 
creased the  irritation  of  the  bladder,  after  being  in  place  for  twelve  hours,  that 
I  was  obliged  to  abandon  its  further  use,  although  it  acted  well  mechanically. 

My  next  plan,  which  was  successful  in  curing  the  case,  was  to  have  ureteral 
catheters  made  in  four  sizes,  increasing  from  the  smallest,  2  millimeters,  to  the 
largest,  which  was  f)  millimeters  in  diameter.  The  points  of  the  catheters  were 
blunt  and  straighter  than  the  ureteral  catheters  ordinarily  used,  on  one  side 
almost  on  a  line  with  the  shaft. 

In  the  course  of  two  months  of  such  treatment  the  ureter  was  dilated  sufli- 
ciently  to  permit  the  introduction  of  the  largest  catheter,  from  the  end  of  which 
the  accumulated  urine  would  drop  in  a  large  free  stream.  With  the  catheters  I 
began  systematically  to  wash  out  the  ureter  and  kidney  with  a  bichloride  of  mer- 
cury solution  (1-150,000),  constantly  increasing  the  strength  until  1-16,000  was 
used.  The  treatment  with  the  bichloride  was  interrupted  several  times  for  the 
injection  of  a  1  per  cent  nitrate  of  silver  solution,  and  once  for  a  weak  iodine 
solution.  Toward  the  end,  while  using  the  larger  catheters,  I  was  obliged  some 
six  times  to  suspend  the  treatment  for  from  two  to  three  days,  on  account  of  a 
chill  followed  by  elevation  of  temperature  from  102°  to  104°  F.,  with  a  quick- 
ened i)nlse  (120),  headache,  nausea,  and  pain  in  the  left  inguinal  region  and 
legs.  The  patient  was  flushed  and  restless,  and  suffered  from  sleeplessness  at 
these  times. 
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The  result  of  the  bichlonde  waehinge  was  a  complete  iHeappeArance  of  pus 
rells,  leueocjtefi,  and  gonococd  from  the  urine,  and  the  reductioii  of  the  size  of 
the  distended  ureteral  tract  from  one  holding  i-egnlarly  from  14U  to  150  etihic* 
centimeters  down  to  90  or  liH)  mihUt  eentim^^ters.  The  bladder  a^eumud  a  nor- 
mal appearance  and  she  became  able  to  sleep  through  the  night  without  rising 
once,  81je  gaiueti  2u  pounds  in  weight  and  resumed  the  rosy  a]>]>eaninceof  per- 
fect health,  with  a  corresponding  remarkahle  improvement  in  spirits. 

The  treatnientH  were  dii^con turned  August  8,  1894^  and  I  saw  her  again  in 
Jamiary^  181):*,  and  then  on  two  occasions  catheterized  the  ureter,  drawing  off 
only  HO  and  100  cubic  centimeters  of  clear  urine  from  the  left  ureter  with- 
out a  trace  of  pus  or  cocci.  She  lias  therefore  recovere<l  from  the  infection, 
l)ut  Btill  has  a  stricture  of  the  ureter  of  larger  caliber  with  a  lax  distended  ureter 
al>ove  it. 

I  made  several  attempts  to  empty  the  ureter  by  massage,  with  considerable 
success  at  first,  but  the  proifediire  liecame  so  painful  that  it  had  to  he  stopjK3d. 
Jiii^t  before  the  masi^ige  the  bladder  was  emptied  by  catheter,  and  immediately 
after  treatment  as  uiiich  as  00  cubic  centimeters  of  nrine  were  secnred- 

I  demonstratetl  the  sneeess  of  the  massage  and  mapped  out  the  exact  posi- 
tioni^  in  whicix  to  make  pressure  by  ])]acing  the  patient  in  the  don?al  poiiition  and 
then  iiitrodncing  a  catheter  with  a  rubber  tul>e  attacheti  to  its  outer  end,  wlien  a 
straight  glasiH  tul»ej  50  centimeters  long,  attached  at  tlie  other  end  of  the  rnl>bef 
tubing,  filled  at  once  with  urine  to  tlie  level  of  the  ureter  and  acted  as  a  maunui- 
eter.  Respiratory  movements  weiHB  tracer!  by  its  rbythn)ical  fiscent  and  fall. 
On  making  pressure  over  the  ureter  through  the  abdominal  wall  the  eolinnn 
ascended  in  the  veHical  glass,  and,  by  increasing  the  pressure,  could  be  forced 
out  over  the  top.  If  the  pressure  was  ma^ile  to  one  side  of  the  ureter  tliere  wa^* 
only  a  slight  cfTect  or  none  at  alL  By  marking  all  the  jwints  of  eifective  pres- 
sure on  the  skin,  and  afterward  coimeeting  the  markings,  the  courae  of  the  ureter 
was  accurately  mapped  out. 

The  folio  whig  inii>ortaut  points  are  demonstrated  by  thm  cme  : 

1,  Stricture  of  the  lower  extremity  of  the  ureter  can  be  diagnosed  without 
any  operation  l>y  using  the  ey6toecoi>e  with  the  bla<kler  dilated  with  idr  liy 
posture. 

2.  Stricture  of  the  ureter  can  he  improved  by  gradual  dilatation  by  a  sene?; 
of  hollow  bougies  {catheters)  and  without  a  kolpMireterotomy,  (See  Johtfs 
IbqK  Ofjn,  I^f^p*,  No.  1.) 

A  t?tricture  through  which  a  No*  6  (5  millimeters  in  diameter)  bougie  is 
passed  every  day  for  several  weeks  will  still  hold  Ijack  the  nrine  if  tlie  walls  uf 
the  ureter  above  liave  lost  their  contractility. 

4.  Pyoureter  and  hydronreter  can  be  diagnosed  by  dmwing  off  in  a  few 
luiimtes  such  a  quantity  of  fluid  as  it  is  manifestly  impossible  for  the  kidney  to 
secrete  in  that  amount  of  time* 

5.  Pyonreter  and  pyelitis  can  be  cured  by  washing  out  the  ureter  and  pelvis 
of  the  kidney  without  any  preliminary  cutting  ojieration  to  disclose  the  ureteral 
orifice  (as  in  kolpo-uretero-cystotomy,  Eozeman), 


442 


AFFECTIONS  OF  THE  URETERS. 


6.  Variations  in  pressure  in  the  column  of  fluid  in  a  distended  ureter  can  be 
demonstrated  by  a  manometer  attached  to  the  ureteral  catheter. 

7.  In  this  way  the  course  of  the  ureter  can  be  mapped  out. 

There  are  several  sorts  of  stricture  in  the  upper  part  of  the  ureter  at  or  near 
the  junction  with  the  pelvis  of  the  kidney. 

In  one  important  group  of  cases  the  closure  is  intermittent,  or  depends  on  a 
ureteritis  without  a  definitely  localized  stricture. 

Complete  closure  may  be  congenital  or  it  may  follow  an  injury  or  inflamma- 
tory disease.  The  treatment  ^vill  depend  upon  the  length  of  time  which  has 
elapsed  since  the  occlusion  was  effected  as  well  as  upon  the  result  of  the  occlu- 
sion. Where  the  kidney  has  undergone  atrophy  nothing  need  be  done.  If  it 
has  become  greatly  distended,  temporary  relief  may  be  afforded  by  tapping.  If 
the  occlusion  is  but  recently  acquired,  the  effort  should  be  made  by  operation  to 
make  the  passage  pervious. 

I  have  examined  the  first  patient  on  whom  I  performed  a  nephro-ureterec- 
tomy,  leaving  0  or  8  centimeters  of  the  lower  end  of  the  tuberculous  ureter,  and 
found  the  position  of  the  ureteral  orifice  in  the  bladder  marked  by  a  shallow  pit 
impervious  to  the  sound. 

In  another  case  of  an  intermittent  hydronephrosis  of  long  standing,  due  to  a 
stricture  of  the  ureter  just  below  the  pelvis  of  the  kidney,  in  attempting  to 
locate  the  stricture  by  means  of  a  catheter  the  vesical  opening  was  lacerated  ;  a 
few  days  later  the  kidney  was  exposed  and  the  ureteral  stricture  divided  and 
sutured  so  as  to  make  a  free  opening  from  the  kidney  into  the  ureter.  The 
pelvis  of  the  kidney  was  drained  through  an  incision  in  the  dorsum  so  as  to 
allow  the  repaired  stricture  to  heal  at  rest.  During  this  time  the  bruised  lower 
end  of  the  ureter,  no  longer  kept  open  by  the  passage  of  the  urine,  closed  com- 
pletely, as  I  found  by  a  cystoscopie  examination  several  weeks  later,  when  no 
efforts  made  to  pass  the  sounds  succeeded. 

The  following  case  of  complete  occlusion  of  the  renal  end  of  the 
ureter  came  under  my  care  in  May,  1 804. 

C.  F.  (San.  109,  May,  12, 1804),  twenty-three  years  old,  was  suffering  from  an 
old  fistula  discharging  pus  beneath  the  left  anterior  superior  spine.  Her  trouble 
began  ten  years  before  with  "  awful  spells  of  pain  "  in  the  left  side,  extending 
around  into  the  small  of  the  back.  These  came  about  twice  yearly  and  lasted 
two  weeks  at  a  time,  when  she  had  to  stay  abed  on  account  of  the  pain  and  fever 
attending  them.  In  the  intervals  she  suffered  from  constant  soreness  in  the  left 
side.  In  1800  she  had  a  spell  lasting  a  year,  treated  as  "typhoid  fever,"  and 
terminating  in  April,  1801,  in  an  abscess  in  the  left  inguinal  region,  which  was 
oi)ened  and  2  liters  of  pus  and  blood  evacuated.  The  abscess  continued  dis- 
charging until  October,  1802,  when  it  closed.  In  June,  1893,  sh6  got  worse 
again  and  the  abscess  reformed ;  it  was  oi)ened  in  August,  and  since  then  the 
discharge  had  been  constant.  Several  gritty  particles  escaped  recently  from  the 
wound.  Seven  months  before  coming  to  me  she  had  been  in  a  sanitarium,  where 
she  was  treated  for  spinal  caries.  Each  time  the  sinus  closed  and  pus  accumu- 
lated she  hail  a  chill  with  pain  and  fever  until  it  was  reopened. 
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She  was  a  Httle  woman,  under  five  feet  in  height,  and  well  nourished.  I 
found  in  the  crease  of  the  left  groin,  just  under  Poupart's  ligament,  the  funnel- 
shaped  orifice  of  a  fistula,  2*5  by  1  centimeter  (1  by  f  inch),  discharging  a  little 
thin,  watery  pus.  The  sound  entered  readily  for  16  centimeters  (6^  inches)  back 
toward  the  lumbar  vertebrse.  Her 
hip  movements  were  normal.  The 
back  was  tender  but  showed  no  ab- 
normality. There  was  an  ill -defined 
but  positive  sense  of  resistance  in 
the  flank  under  the  left  ribs.  The 
examination  of  a  bit  of  gritty  sub- 
stance discharged  from  the  fistula 
showed  that  it  was  made  of  amor- 
phous urates. 

A  positive  diagnosis  was  arrived 
at  in  the  following  way,  by  an  ex- 
amination under  anesthesia.  She 
was  put  in  the  knee-breast  position 
and  the  Xo.  10  bladder  speculum 
introduced.  I  was  then  able  to  pass 
a  flexible  renal  catheter  20  centi- 
meters (10^  inches)  on  the  right 
side.  On  the  left  side  the  catheter 
stopped  suddenly,  as  if  meeting  an 
obstruction  23  centimeters  (9  inch- 
es) in,  nor  could  it  be  induced  to  go 
farther.  I  then  left  the  catheter  in 
the  left  ureter  over  an  hour,  with 
its  outer  end  lying  in  a  receptacle. 
No  urine  at  all  escaped  during  this 
time.  The  diagnosis  therefore  was 
complete  occlusion  of  the  left  ureter 
at  the  kidney,  with  abscess  of  the 
kidney  discharging  by  a  long  fistu- 
lous tract  at  the  anterior  superior 
spine.  Tlie  kidney  was  so  com- 
pletely disorganized  that  there  was  no  chance  of  restoring  its  function,  and  the 
effort  of  the  treatment  was  directed  simply  to  doing  away  with  the  fistulous 
tract. 

A  cure  was  effected  by  making  an  incision  8  centimeters  (3^  inches)  long, 
l)etween  the  crest  of  the  ilium  and  the  ribs,  down  through  the  muscles  and  a 
mass  of  inflammatory  tissue,  opening  and  evacuating  several  sacs  of  clear  fluid, 
and  scraping  out  one  sac  of  cheesy  material.  Nothing  was  done  to  the  ureter. 
A  drain  was  left  in  and  gradually  ^vithdrawn ;  she  made  a  complete  recovery 
and  is  well  and  married  now,  three  and  a  half  years  later. 


Fio.  "248.— Diagnosis  of  Oli>  Abscess  of  the  Left  Kid- 
ney BY  Means  of  Kenal  Catheters. 

A,  sinus  discharyring  uiitler  the  left  anterior  superior 
spine  hud  been  treated  as  a  psoas  abscess,  but  on  inserting 
a  renal  catheter  up  to  the  ri^ht  kidney  and  another  up  to 
the  left,  the  catheter  on  the  left  side  entered  four  centi- 
meters slH>rt  ot*  that  on  the  rijiht  side,  and  ujwn  leaving 
both  catheters  in  the  ureter  for  an  hour,  that  on  the  right 
sitle  dis<;har^ed  urine  freely,  while  none  at  all  came  throusrh 
the  left  ureter.  U|K)n  euttin^r  down  on  the  left  side  in  the 
direction  of  the  arrow,  an  old  cheesy  focus  was  found  occu- 
pying the  situation  of  the  kidney. 
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Traumatic  stricture  is  a  rare  occurrence  on  account  of  the  protected 
condition  of  the  ureters.  External  injuries,  involving  a  ureter,  are  almost  in- 
variably associated  with  such  extensive  damage  to  other  important  viscera  that 
the  patient  does  not  often  survive.  In  spite,  however,  of  this  comparative 
immunity,  cases  do  now  and  then  occur. 

The  accidents  most  hable  to  reach  the  ureter  are  stab  and  gunshot  wounds, 
a  kick  of  a  horse,  a  severe  blow,  or  the  crushing  wound  of  a  cart  wheel.  Mani- 
festly men  are  far  more  exposed  to  such  injuries  than  women.  As  Christian 
Fenger  has  said,  "  Early  diagnosis  in  these  cases  is  often  difficult,  if  not  impos- 
sible, because  of  the  uncertainty  of  the  symptoms.  A  slight  transient  hematuria, 
which  might  easily  be  overlooked,  was  noted  in  three  cases.  Hematuria  may  be 
entirely  absent.  If  no  injuries  to  other  organs  cumpUcate  ureteral  rupture,  there 
are  no  grave  symptoms  in  the  beginning." 

Swelling  from  the  accumulation  of  urine  around  the  place  of  rupture  is  often 
from  one  to  seven  weeks  in  developing. 

In  Fenger's  analysis  he  shows  that  the  treatment  has  never  yet  been  directed 
at  an  early  stage  to  the  ureter  itself,  but  consisted  in  puncture  of  the  sac  when 
forming,  or  in  incision  and  drainage.  Most  of  these  cases  became  septic,  and 
made  a  secondary  nephrectomy  necessary  to  save  life.  In  some  cases  where  the 
collection  was  not  opened  the  patients  surWved,  either  with  an  obliteration  of 
the  ureter  or  a  stricture. 

The  treatment  of  strictures  will  vary  according  to  their  location.  Those 
most  amenable  to  treatment  will  be  found  located  at  the  vesical  and  renal 
ends.  I  should  propose  to  treat  a  stricture  of  the  vesical  end  surgically  by 
opening  the  vault  of  the  bladder  above  the  symphysis  {aedw  (dtH\  and  expos- 
ing the  orifice,  so  as  to  slit  it  back  into  the  dilated  portion,  and  then  to  unite 
the  edges  of  the  V-«haped  cut  with  a  tine  continuous  catgut  suture  which  will 
stop  the  bleeding  and  keep  the  urine  out  of  the  cellular  tissue. 

Fenger's  plan  {Surge rtj  (yf  the  J^retei^  Tnin.^.  Amer.  Surg,  Ass(k\^  1894)  for 
treating  a  traumatic  stricture  of  the  ureter  in  its  upper  part  is  by  a  linear  longi- 
tudinal incision  dividing  the  stricture.  The  ends  and  the  sides  of  the  incision  are 
then  sutured  together  so  as  to  make  a  ureter  of  enlarged  caliber.  This  was  suc- 
cessfully carried  out  in  the  case  of  a  man  of  forty-seven  years,  in  whom  the  stric- 
ture was  close  to  the  junction  with  the  renal  pelvis,  and  the  patient  had  suflfered 
for  four  years  with  intermittent  pyelonephrosis.  As  the  attac*ks  increased  in  fre- 
quency a  nephrotomy  was  performed,  but  no  stone  was  found  in  the  sacculated 
kidney.  The  ureteral  entrance  could  not  be  discovered  either  through  the  renal 
incision  or  after  incising  the  pelvis.  After  making  a  longitudinal  incision  in  the 
ureter  below,  the  stricture  was  located  in  its  upper  part,  and  treated  by  making  a 
longitudinal  division  and  approximating  the  sides  of  the  incision  by  sutures. 
Kecovery  took  place  in  six  weeks  without  a  fistula. 

Prof.  E.  Kiister,  of  Marburg  (ArrL  f.  kfin,  Chu\^  Bd.  xliv,  chap,  xxxvii, 
p.  850),  had  a  case  in  a  boy  eleven  years  old  in  whom  he  divided  the  ureter 
below  a  stricture  at  the  renal  junction,  and  transplanted  the  divided  ureteral 
end  into  the  pelvis  of  the  kidney. 
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Two  years  tefore,  the  hoy  Lad  had  a  left  hydrcmephroftig  for  wMrh  a  loin- 
liar  incisiun  was  made,  resulting  in  a  tistula  ;  from  thin  Htiie  on  little  or  no 
iiHue  came  frtjtii  the  bladder,  ^howin^  that  the  rigid  kidney  was  either  abBcnt 
or  inactive.  In  order  to  make  the  ureter  patent,  Kiister  made  a  Ivnnbar  inci- 
don  and  opened  the  pelvis  of  the  kidney,  expos^iTig  the  ui'eteml  orifice.  On 
cutting  this  down  to  make  it  patulous,  he  (JiBcovercH]  a  etncture  2  centime- 
terg  inches)  lielow  the  kidney,  necesi^i tilting  cutting  off  the  ureter  ti-aTisvernely 
l»elow  the  stricture.  The  lower  end  of  the  ureter  was  now  enlarged  by  splitting 
it  longitudinally,  and  tlien  f^uturing  it  into  thu  iueieion  in  the  renal  pelvis.  The 
refit  of  the  wound  in  the  renal  pclvii*  was  closed  witli  catgut. 

The  result  was  that  four  nitmths  later  the  patient  was  able  to  pass  IMO  cen- 
timeterg  (3J  anuces)of  urine  by  the  bladder  in  twenty-four  lionrt^,  while  the  rest 
etitaiped  by  a  fistula  in  the  loin.  This  was  closed  by  curetting  and  dilating  the 
diius  and  using  buried  sntnrcSj  when  the  recovery  vrm  complete,  with  a  lum- 
bar hernia. 

Stricture  is  also  formed  l>y  an  ahnorntal  entrance  of  the  ureter  at  an  a<*ute 
angle  into  the  renal  pelvis^  replacing  the  normal  funnel-shaped  opening.  The 
orifice  is  situated  liigli  up  in  the  side  of  the  renal  i>elvis,  and  is  valve-iha]ml 
or  mmute  and  punctate.  The  nature  of  the  obstruction  is  easily  demonstrateil 
by  injecting  fluid  in  both  directions.  It  will  be  found  to  pas8  midily  upward 
into  the  pelvis,  but  to  escAjKJ  fmm  the  jielvis  into  the  ureter  with  difticulty- 
This  condition  of  the  ureter  has  especially  been  studied  in  its  relation  to  hydro- 
nephrosis^ which  in  mme  c^es  is  caused  by  it,  while  in  utbert;  it  would  seem  that 
the  twisting  of  the  distendetl  kidney  prodncetl  the  occlusion  of  the  lower  border 
of  the  ureter 

In  the  treattnent  of  these  cases  two  things  nmst  be  done:  First,  the  aeeumu- 
Jatitui  must  1*6  relieved  if  it  is  distressing;  and,  sei^oud,  the  passage  must  lie 
niade  patulous.  The  projwsition  to  extirpate  such  a  kidney  should  no  longer  lie 
seritaitily  cousidereil,  for  even  after  a  blockade  of  weeks  or  mouths  the  kidney 
retains  to  a  remarkable  degree  its  excretory  powder.  In  a  ease  under  niy  cjire  I 
evacuated  a  hydronephrosis  of  six  years*  standing,  withdrawing  155  cid>ic  centi- 
meters of  urijie,  in  which  I  found  0'03*J  gram  i*f  urea  to  the  cubic  centimeter. 
This  was  done  by  plat*iug  the  patient  in  the  knec-l>reai4t  i>osition,  and  with  the 
s[K*f*uluni  and  head  mirror  ex]K>sing  the  right  uretenil  oritiee,  when  a  delicate 
n^ual  catheter  was  pissed  up  into  the  ureter  and  the  sac  evacuated.  If  the 
stricture  proves  impasMil)le,  then  the  second  procedure  alone  remains  to  be  car* 
ried  out — that  is,  the  exposure  and  plastic  repair  of  the  contracted  jxu-tion, 

Feoger*s  jilan  of  tretitmeut  of  the  valvular  orifice  is  the  best.  He  has  car- 
ried it  out  successfully  in  the  follo\dug  way  : 

The  patient  w£s  a  woman,  twenty-eight  years  old»  having  intermittent 
Iiydronephrosis  with  severe  pain.  Tlie  lower  tliird  of  the  kidney  was  dniwn 
forward  into  the  wound  in  the  left  loin,  and  the  posterior  surface  i)f  its  pelvis 
exposed  and  freed  of  the  enveloping  fat.  An  incision  was  then  made,  about  2 
centimeters  f|  inch)  long,  through  the  thickened  pcMs,  On  holding  this  o]*en 
with  f<*rceps,  a  small  semlcdreukr  opening  wm  seen  at  the  lower  pirtion  of  the 
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inner  wall^  with  ite  posterior  border  convex  and  the  anterior  etrai^lit,  forming  a 
valvelike  fold  over  the  entrance  likely  to  close  the  ureter  when  the  pel™  became 
moderately  distended. 

This  stricture  was  overcome  by  makirii^:  nn  ineigion  through  the  mncoea  and 


Dot  ULE  CitfcTiill  OS  TllM  LkFT  S!)lltK  nion  KtlmtLX  Tfi  Bl.AlltlKfi. 

NoU'  th(*  ftepHFiit*  v<?#ioal  ontlcea  on  the  left,  and  Elie  jwwitioii  of  tlie  right  orifice  on  U>p     a  cushioned 

the  niuscular  wall  of  the  reital  pelvis  and  nreter  without  caittitig  through  into 
the  eurrounding  cellular  tis«!ue.  The  lower  ends  of  the  cut  in  the  uret-er  and  in 
the  renal  pelvis  were  now  siniplv  united  by  a  single  very  tine  silk  suture^  chang- 
ing the  vertical  incision  into  a  horizontal  line,  giving  a  wide  exit  into  the  nreter. 
In  place  of  the  No.  5  French  bougie  introduced  at  the  outset,  a  No,  1 1  could 
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The  bougie 


now  be  passed.    This  was  left  in  the  ureter  and  brought  ont  of  a  wonnd  in  the 

dorgum  of  the  kidnej  to  keep  the  ureter  open  while  healing*    The  ojiening  into 

tlie  renal  pelvis  wiu  closed  bv  ten  fine  interrupted  &ilk  sutures,  not  piercing  the 

niueoBa,    The  wound  was  jmrtiaUy  dosed  with  extensive  draiuage, 

in  the  ureter  was  taken  out  on  the  second 

daw    The  woman  recovered  without  a 
*■ 

fistula,  and  hmi  no  return  of  the  Lydro- 
neplirosis. 

Hjdroureterp  or  an  abnormal  distention 
of  the  ureter  with  urine,  is  but  the  com- 
piemen t  of  stricture  which  we  have  just 
considered.  The  cause  of  the  hydroureter 
and  hydronephrosis,  which  is  genetically 
the  same  and  always  as^ciated  uith  it.  is 
invarial>ly  due  to  an  ol>struction  to  the 
ontrtow  of  the  secretion  without  infection. 
The  varioufi  causes,  therefore,  are  those 
just  enumerated,  which  need  not  be  cited 
again.* 

Bilateral  hydroureter  and  hydnj- 
nephrosis  may  arise  from  an  obstniction 
as  low  down  as  the  urethra,  or  from  a 
hypertrophy  of  the  l>ladder  walls.  It  has 
been  noticed  arising  from  the  conipres- 
gion  of  the  oritices  in  exstrophy  of  the 
bladder. 

Pelvic  tUHiorSj  fieoplasms,  and  inflam- 
matory diseiises  act  on  one  or  both  ureters 
according  to  their  d  bposition*  The  hyd  ro- 
ureter  always  extends  from  the  point  of 
constriction  up  into  the  pelvis  of  the  kid- 
ney, which  it  involves  (hydronephrosis), 
Tlie  tract  included  is  therefore  greater  or 
lesa,  acconiing  to  tlie  location  of  the  ob- 
struction.  It  is  greatest  when  the  stop- 
page is  at  the  extreme  lower  end  of  the 
ureter,  as  in  tlie  case  of  a  calculus  plug- 
ging  its  orifice.  One  of  the  conmionest 
forms,  generally  of  lesser  degree,  is  that 
produced  by  the  pressure  of  large  uterine  or  ovarian  tunjors,  which  is  almost 
always  greatest  just  at  the  pelvic  brim,  so  that  the  hy<lroureter  affects  the 
abdominal  portion  only, 

A  marked  case  is  shown  in  the  figure  taken  from  one  of  ray  patients  (S.  A, 
IL,  4039,  Dec,  30,  ls9ti),  who  died  yntb  an  enormous  cart*inoma  of  the  cecum 
tilling  the  whole  abdomen  and  pelvis*    Following  the  distention  the  ureter  be- 


FiR*   atSO,— HrDBaURKTER  ATTD  11 TDROIT  EPIl  EO»  f fl, 
By  OWING   KlNK   l?f    UltETEtt   tiV%  TO  BaNU  or 

or  TJifc  Pelvis  or  the  Kii»?(ev  aluost  troiv^ 

TO  TUB  PkI.VIC   HrIM.  »/» 

Sarcoma  of  p^ritoa^uti).     IL  B. 
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came  kinked,  and  adhesions  formed  which  bound  the  kinks  together  and  would 
tend  to  keep  up  the  distention  even  if  the  cause  were  removed. 

In  one  instance  figured  in  the  text  (Fig.  250)  the  ureter  was  obstructed  by 
the  pressure  of  a  sarcomatous  growth  of  the  peritoneum ;  as  the  ureter  distended 
it  kinked  aijd  became  further  obstructed  by  a  band  of  adhesion  uniting  it  to  the 
pelvis  of  the  kidney. 

A  sharp  line  of  distinction  l)etween  hydroureter  and  pyoureter  can  not  be 
drawn ;  in  many  cases  of  hydroureter  pus  is  found  in  small  quantities.  In  some 
instances  this  increases  while  under  observation  until  it  is  so  abundant  tliat  there 
can  be  no  hesitation  in  calling  it  pyoureter;  in  other  cases  a  pyoureter  will 
rapidly  improve  and  the  pus  diminish  from  day  to  day,  ultimately  leaving  behind 
a  simple  hydroureter  without  the  observer  being  able  to  decide  just  when  the 
transformation  took  place. 

Pyoureter. — Pyoureter  is  an  accumulation  of  pus  in  the  ureter.  In  order  to 
bring  this  about,  two  things  are  necessary :  first,  an  obstruction,  and,  second,  au 
infection,  or  the  infection  may  take  place  first  and  the  obstruction  develop  after- 
ward. A  common  example  of  the  first  class  is  a  hydroureter  which  becomes 
infected,  while  the  second  class  is  typified  by  the  case  cited  under  gonorrheal 
stricture  of  the  ureter.  Properly  speaking,  many  of  these  cases  should  be  classi- 
fied under  ureteritis  and  its  sequelae.  The  quantity  of  pus  found  varies  from  a 
large  deposit  falling  as  a  sediment  in  the  urine  as  soon  as  it  is  withdrawn,  or  a 
thick  and  creamy  pus  only  brought  out  of  the  catheter  by  suction,  all  the  way 
down  to  a  small  quantity  of  pus  just  sufficient  to  give  the  urine  a  turbid  or 
milky  appearance,  or  the  pus  may  even  not  appear  at  all  until  the  urine  is  cen- 
trif ugalized  and  put  under  the  microscope.  The  same  causes  may  act  to  produce 
pyoureter  as  hydroureter,  of  which  the  former  may  sometimes  be  considered  an 
advanced  stage. 

Fever  is,  as  a  rule,  only  an  occasional  symptom.  I  have  seen  several  cases 
where  an  intense  intennittent  colic  was  the  most  pronounced  symptom,  and 
where  no  calculus  was  present. 

The  diagnosis  is  made  by  the  ureteral  and  renal  catheters.  Upon  introduc- 
ing the  catheter  and  clearing  the  obstruction  the  pus  or  purulent  urine  will  begin 
to  fiow.  It  must  be  borne  in  mind  that  urine  thickened  by  pus  will  escape  much 
more  slowly  than  nonnal  urine ;  if  necessary,  the  discharge  at  the  end  of  the 
catheter  may  be  hastened  by  applying  suction  with  an  air-tight  syringe. 

Whenever  the  pus  is  inspissated  or  too  thick  to  flow  readily  through  the 
small  catheter,  it  is  best  to  dilute  it  by  injecting  some  warm  boric  acid  solution 
and  allowing  it  to  mix  well  with  the  pus  before  escaping  again ;  by  repeating 
this  maneuver  an  accumulation  may  be  evacuated  in  a  few  minutes  which  could 
not  otherwise  escape  in  the  course  of  several  hours.  When  the  thick  pus  is  in 
the  pelvis  of  a  large  kidney  the  dilution  may  be  aided  after  injecting  the  solu- 
tion by  manipulating  the  kidney  freely  between  two  hands. 

I  have  met  a  number  of  cases  due  to  tubercular  ureteritis  with  stricture,  and 
the  one  case  cited  of  gonorrheal  infection. 

The  prognosis  depends  upon  the  cause.    In  tubercular  cases  the  disease  is 
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pnjgreBsive  until  removed.  In  otlier  ca^as  the 
liifeetiuii  invtjlvefi  not  uiily  tlie  ureter  but  tlie 
petviH  of  tlie  kidney,  and  the  kidney  8ul>gtajice 
ttKj,  iinimring  the  secreting  function. 

The  treatment  will  also  depend  on  the 
cause,  and  the  po^sibilitj  of  cotiip!ete]y  re- 
moving any  obstructiuu  to  a  free  outHow. 
Disinfection  of  the  whole  urinary  tract  up 
into  the  kidney  may  he  earned  out  as  already 
detJiiled. 

Ureteral  Calcnlus. — A  calculus  lodged  some- 
where in  the  course  (if  the  ureter  is  far  more 
mrely  found  tlian  in  either  the  renal  pelvis  or 
in  the  bl adder. 

The  chemical  characters  of  each  ciilculi  are 
tlie  same  as  tliose  found  in  the  kidney ;  the 
form,  however,  of  a  calculus  which  has  lodged 
in  the  ui-eter  for  s^une  time  is  peculiar,  being 
elongate,  frum  four  to  six  or  more  times  its 
diameter,  which  averages  altout  5  riiillimeters, 
and  pointed  at  both  ends.  Tlie  forms  of  these 
chIcuH  and  tl»e  appearance  of  the  lay  erg  b1u>w 
that  they  gain  by  accretion  at  the  ends  and 
l^.>se  by  attrition  at  the  side.  A  nretenil  calcu* 
his  has  been  obBerved  12*5  centinieters  (5  in- 
ches) long.  Small  calculi  may  be  round  or 
even  liorseKhoe  shaped,  m  in  Dr.  II.  Hairs 
vkit^  (IVew  Vork  Med  kill  lievttrii^  iM,  18, 
ls*M»>  Tlie  pelvii^of  the 
kidney  is  the  source  of 
these  calculi,  winch  drop 
ilown  into  the  ureter  or 
are  slowly  forced  down 
until  they  lodge  some- 
where in  its  course. 

I  had  one  case  of  a 
ureteral  calculus  forming 
upon  a  sUk  thread  UBod  to 
suture  the  oi»eued  ureter 
to  the  vaginal  vault  I  kolpo- 
urcterostoiny)  for  the  purpose  of  treating  a 
.stricture  of  the  ureter.  The  patient  suiferetl 
intense  pain  from  vesical  spasms  until  I  dis- 
covered the  stone  and  timk  it  away.  It  was 
a]:K>ut  0  nulUnieters  in  diameter. 
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Ureteral  calculi  lodge  by  preference  within  certain  well- 
defined  limits— for  example,  jmt  beh^w  the  renal  peivig,  about  the  flexure  at 
tjie  pelvic  brim,  and  the  pelvic  floor,  arc  decidedly  points  of  predUeetion. 

The  gymptoms  produced  by  a  etone  locked  in  the  ureter  are  attacki* 
of  severe  imin  extending  frfini  the  kidney  down  tlie  course  of  the  ureter,  and 

Bonietinies  acctmipauied  bj  rigorss.    The  pulse  h  ele- 
r  ^     vated  aud  there  is  fever.    The  point  of  location  of 

the  stone  is  tender  on  deep  pressure.  These  attacks 
are  interraittentj  and  recur  at  variable  intervals  as 
long  as  the  stone  remains.  With  the  attacks  may 
often  l>e  noticed  the  formation  of  a  tumor  in  the  loin 
of  tliat  side.  Where  the  stone  is  not  lodged,  but  is 
gmduaUy  defending  toward  the  blad<ler,  its  advance 
mn  he  traced  bj'  the  jjatient,  aTid  h  often  marked  by 
bloody  urine.  Mechanically  the  obstniction  prmluces 
a  hydroureter  and  hydronephrosis,  varying  in  grade 
according  to  the  completeness  of  the  obstniction ;  if 
there  is  infection,  pyoureter  and  pyonephrosis  may 
arise.  In  time  t[ie  function  of  the  kidney  Ijecomcs 
greatly  impaired,  but  it  is  remarkable  how  jiersist- 
ently  it  continues  to  excrete  a  diminished  i>ercrentjige 
of  urea  after  months  and  years  oi  sucli  interference. 

The  valve  action  of  a  stone  in  plugging  the  ureter 
and  then  permitting  the  dammed -up  contents  to  escape 
suddenly  is  well  shown  by  the  history  of  Dr.  Hairs 
case  cited  above,  in  which  he  found  a  renal  tumor  tlie 
size  nf  a  pint  cnp,  which  was  not  present  the  day 
before. 

A  presumptive  diagnosis  will  be  made 
when  all  tlie  symptoms  above  desoribed  are  found. 
It  nuist  he  i-emembered,  however,  that  the  passage  of 
a  blood  clot,  or  the  teuiporary  closure  of  the  ureter 
by  an  inflamed  tluck  mucosa,  may  give  rise  to  similar 
symptoms,  Tlie  most  certain  of  all  means  of  diag- 
nosis is  the  direct  examination  by  vagina,  by  rectnnj, 
or  l)y  cystoacope  and  catheterization  of  the  ureter*  or 
liy  an  abdoniLQal  incision.  A  stone  of  good  size  lo4lt^i*d 
iu  the  ureter  in  advance  of  the  broad  Ugamcnt  can  lie 
felt  throngh  the  antero-lateral  wall  of  the  ^^agina  aud 
rolled  under  the  finger.  Back  of  this  point  the  nornnd 
ureter  is  emiiy  accessible  per  rei^tttm^  all  the  way  up 
to  the  pelvic  brim,  l>y  following  the  landmarks  de- 
scribed, and  the  palpatioti  is  all  the  easier  if  the  ureter  contains  a  foreign  biuly. 

A  eystoscopic  examination  may  be  so  fortnnate  as  to  disclose  a  stone  project* 
ing  partly  into  the  bladder.    By  using  the  metal  catheter  with  a  diaphragm  on 
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the  end  a  stone  can  be  recognized  all  tlie  way  back  to  the  posterior  pelvic  wall, 
or  even  up  above  the  brim,  bj  the  c^lick  when  struck.  Above  this  point  the 
dia^iosis  inuet  be  leased  upi^ii  the  inid  that  an  obfitrnction  ^xUu  in  tlic  fonn  oi 
a  foreign  body,  whit-li  h  dernon^ti-able  upon  paseing  the  flexible  renal  eatlieter, 
tipped  witli  wax,  which  tiikes  an  inipressiun  from  tlie  stone. 

It  has  not  jet  been  my  good  fortune  to  sound  for  a  atone  in  a  ureter  with  a 
wax-tipped  eatheter,  but  I  offer  as  bearing  U|K>n  the  method  of  JiagnogiB  scmie 
iif  the  evidence  gathered  in  seareliing  for  renal  stones,  with 
the  remark  that  it  would  be  better  in  the  case  of  a  nreteml 
calculus  to  put  the  wax  on  the  very  tip  of  tlie  eatlieter> 

Mrs.  had  a  calculus  in  the  pelvis  of  her  right  kidTiej, 
and  a  eatheter  coated  with  dental  wax  softened  with  olive 
oil  wa«i  pai^se<l  up  inti>  the  kidney,  the  vesical  sjDeculuni  was 
removcdjaiid  the  catheter  tlien  withdrawn*  Upon  placing 
the  glistening  wax  surface  under  a  lens  the  scratch  niarkjs 
seen  in  Fig,  253  were  plainly  visible,  and  at  the  ojjeration 
the  caleulns  shown  in  Fig,  254  was  removed- 

Another  patient,  sent  to  me  by  Dr.  F.  Ilenrotiti,  of  Ghi- 
cag<:*,  had  a  calculus  in  the  kiilney  whicli  gave  the  folk^wing 
evidences  of  its  presence  ;  The  renal  eatheter  waa  passed  into  the  pelvis  of  the 
kidney,  and  upon  withdniwing  it  its  end  was  found  hammered  down  a  n  d 
scratched,  at*  seen  in  i,  Fig,  255;  in  the  eye  of  the  catheter 

was  lodged  a  bit  of  a  stone  (see 
Fig.  255)j  and  upon  magnifying  tins  {t\  Fig. 
255),  it  was  found  smooth,  Idaek,  and  nmfrnnil- 
lated  on  one  surface,  and  on  the  other  jugged, 
rrvstallinej and  l>iLff*colored,  showing  t  1j a t  it 
h  a  <1  been  h  r  o  k  e  n  o  f  f  f  r  o  ni  a  1  a  r  g  e  r 
s  t  (J  n  e* 

The  treatment 
and  radical.    It  is 

treatment  during  the  attficks,  relieving  the  pmn 
with  hyi>odernjicfi  of  morphia,  and  i^riKlucing 
relaxation  by  liot  baths  and  packs.     Where  h 
numl>er  of  stones  have  passed  ]JrevioU(ily,  it  is 
l>e«t  to  wait  and  see  if  tlie  attack  in  question  will 
m*t  also  pass  off  in  the  same  way.    When,  how* 
ever,  the  stone  is  caught  and  refuses  to  ailvance, 
if  the  symptoms  are  urgent  and  the  fonuHtion  of 
a  renal  tumor  shows  that  the  stoppage  is  com- 
plete, no  time  should  he  lost  in  delaying  a  msort 
to  surgical  measures. 
In  the  surgical  treatment  of  uretend  caleulns  its  removal  is  effected  by  an 
extraperitoneal  or  by  a  transperitoneal  route*     In  the  extraperitoneal  niethijHj 
the  peritoneum  is  not  ojiened  at  all^  but  even  when  the  stone  is  caught  in  a  por- 
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tion  of  the  ureter  lying  l)eiieath  the  peritoneum,  the  latter  is  loosened  and  tamed 
to  one  side  and  the  ureter  arrived  at  in  this  way  from  behind.  In  the  transperi- 
toneal method  the  anterior  abdominal  wall  is  opened,  preferably  in  the  semilunar 
hne,  and  the  ureter  exposed  and  incised,  making  in  this  way  two  incisions  through 
the  peritoneum  on  opposite  sides  of  the  abdomen. 

The  extraperitoneal  route  is  always  to  be  preferred,  on  account  of  the  danger 
of  peritonitis,  and  on  account  of  the  risk  of  a  urinary  fistula,  which  will  be  safer 
behind  than  across  the  peritoneum. 

In  two  positions  the  stone  must  always  be  taken  out  by  the  extraperitoneal 
route :  first,  when  lodged  anywhere  between  the  kidney  and  the  superior  strait ; 
second,  when  lodged  in  the  anterior  part  of  the  pelvis,  under  or  in  front  of  the 
broad  ligament.  The  ureter  is  more  easily  accessible  from  the  brim  of  tlie  pelvis 
down  to  the  broad  ligament  after  opening  the  abdomen,  but  even  here  it  is  bet- 
ter to  make  a  long  lateral  incision  and  peel  up  the  peritoneum  so  as  to  get  at  the 
stone  in  this  w^ay. 

The  presence  or  absence  of  infection  also  influences  the  choice  of  route. 
When  the  urine  is  discharging  pus  from  the  affected  side,  the  extraperitoneal 
route  must  always  be  followed,  on  account  of  the  enonnously  increased  risks  of 
infection  if  the  peritoneum  is  opened.  As  stated  in  discussing  the  diagnosis  of 
stone  in  the  ureter,  it  may  be  proper  in  doubtful  cases  to  make  a  preliminary 
abdominal  incision  in  the  semilunar  line  in  order  to  locate  the  stone,  and  then  to 
remove  it  by  a  lateral  incision. 

The  various  operations  for  ureteral  calculus  are  performed  as  follows :  Wlien 
the  stone  is  found  lodged  in  the  lower  vaginal  part  of  the  ureter,  if  its  end  can 
be  seen  through  the  cystoscope  projecting  into  the  bladder,  the  effort  should  he 
made  to  grasp  it  with  a  pair  of  ordinary  forceps,  or  alligator  forceps,  with  a 
hook,  or  in  a  noose,  and  by  traction,  aided  by  pushing  from  behind  with  one 
finger  in  the  vagina,  to  draw  it  out  of  its  bed  and  through  the  urethra. 

If  this  fails,  and  whenever  the  stone  is  behind  the  vesical  orifice  of  the  ureter, 
it  nuLst  l)e  reached  by  a  vaginal  incision. 

After  definitely  locating  by  touch  the  part  of  the  vagina  nearest  the  stone, 
the  patient  is  put  on  her  back,  or  in  the  lateral  posture,  and  the  posterior  vaginal 
wall  retracted,  exj)osing  the  anterior  and  the  lateral  walls. 

The  bladder  is  emptied  and  a  longitudinal  incision  is  made  through  the 
vaginal  wall  about  3  centimeters  (1^  inch)  long ;  pulling  apart  the  borders  of 
the  incision  and  dissecting  down  into  the  cellular  tissue,  the  enlarged  ureter  is 
exposed  and  caught  by  passing  blunt  hooks  under  it,  above  and  below  the  stone. 
A  longitudinal  incision  is  then  made  in  the  ureter  over  the  end  toward  the  blad- 
der, just  large  enough  to  push  the  stone  through  end\dse  without  any  tearing. 
After  this  is  accomplished  a  bougie  is  run  up  the  ureter  to  make  sure  there  are 
no  more  stones  above,  and  the  ureteral  incision  is  sewed  up  with  five  or  six  tine 
interrupted  catgut  sutures,  introduced  with  a  delicate  curved  intestinal  needle, 
each  one  embracing  the  outer  coats  and  avoiding  the  mucosa.  If  a  good  closure 
is  secured  and  there  is  no  infection,  the  vaginal  wound  may  be  closeil  too,  but 
if  there  is  niucii  i)us  in  the  urine  it  is  safer  to  drain  the  vaginal  incision. 


rUKTEJiAL  TALt  VLUS. 


453 


Tbe  remftimler  of  tlie  ureter  mn  be  expo^sed  by  tlie  incision  in  a  line  hegin- 
ning  in  front  of  the  i|uatlnitiifi  muBcle,  halfway  between  the  crest  of  the  ilitnn 
and  the  HbB,  and  extending  obliqnely  downward  and  forward  above  the  anterior 
superior  ypine  to  the  rttiinilunar  line,  wliere  it  ende  over  the  [jelvifi.  The  in- 
cit^ioti,  which  must  be  a  generous  one,  is  carried  boldly  through  the  skin,  and 
three  layers  of  niuet^les  down  to  the  fat  overlying  the  peritoneuin.  Mii^^t  of  the 
bleeding  vessels  are  best  elamped>  but  the  arteries  Bhmild  be  tied  with  line 
i^t^t.  As  soon  ai;  the  fat  layer  is  reacliotl  tlie  knife  is  laid  aside  and  the  in- 
cision ilmwn  widely  open  with  retractors,  while  witli  the  fingers  alone  the  perito- 
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The  opemiion  U  hirru  dom  on  h  cuilnvt^r  md  phr>tt»>fnii>heti*  The  figure  w  u^lhJ  in  thU  plavv  to  demon - 
fitmte  th<*  Cfiumu  of  the  mi^itiiuu  frooj  thu  Lunibiu'  ruiyriori  iih.nirul  thu  Hfitenor  ftUfH<riuF  jfpiriv  tkw  settiUunur 
iinii  above  the  pnhm ;  ihmugh  thiK  ini^mton  the  wliolu  urutt'ir  eiiri  bv  reacbud  extfajHrriitiubulJy. 

neum  and  cellular  tissue  are  easily  lifted  up  and  disseete<l  Imek  toward  the  f^pine- 
In  this  way  the  ascending  or  tlesecnrling  coh>n  is  dmwn  to  o!je  side,  and  the  ureter 
is  exposed  in  it^  course  across  the  psoa^  muscle.  If  not  rcmlily  found  it  may  Vie 
detecte<l  by  finditig  the  kidney  first  and  then  trat*ing  it  dtmii  from  the  |Xilvii^, 

The  .stone  will  be  found  easiest,  if  it  is  »  small  one,  by  grupipiug  tlio  nri^ter 
1  between  the  thund»  and  forefinger  and  jwissing  it  betwet^u  them  from  above 
<lownward  until  the  foreign  body  is  felt*  A  hirigitudinal  indsiun  is  then  made 
over  the  end  of  the  stiuie,  it  is  taken  out,  and  the  operdng  is  closed  at  once  with 
fine  catgut  sutures,  etuijraeing  all  but  the  mucous  co^t,  Wliere  tlie  pelvis  of 
the  kidney  1ms  been  openeil  to  extract  renal  cali*nli,  and  a  tlonbt  is  felt  as  to 
whether  or  not  tliere  is  a  t^alculiis  in  the  ureter,  this  may  be  determined  l)y  pa^s- 
ing  a  sound  down  the  ureter  tfrwanl  the  iielvis*  If  a  stone  of  any  size  is  found 
the  instrument  will  cliecked,  and  a  little  wax  on  the  tip  will  demonstrate 
the  nature  «>f  the  obstruction.  The  dittgnosis  of  stone  in  the  upper  ureter 
may  also  be  made  by  psm^^ing  the  finger  through  the  lumbar  incision  nuule  for 
nephrotomy  down  along  the  course  of  the  ureter.    I  liave  been  able  to  palpate 
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the  ureter  in  this  way  all  the  way  to  the  pelvic  brim  over  the  common  iliac 
artery  without  making  a  longer  incision  than  necessary  to  deal  with  the  renal 
stone. 

The  transperitoneal  plan  of  removing  calculi  is  safe  and  proper  when 
there  is  no  infection,  and  the  stone  is  fixed  in  the  ureter  at  a  point  near  the 
pelvic  brim.  In  this  position  the  ureter  is  easily  found  and  exposed,  and  may  be 
treated  through  an  incision  in  the  semilunar  line  with  the  pelvis  well  elevated. 
The  stone  is  then  removed  by  a  longitudinal  incision  closed  by  catgut  mattress 
sutures  embracing  peritoneum  and  muscular  coats.  If  the  suturing  is  accurate, 
and  there  is  no  stricture  below  to  dam  back  the  urine;  there  is  no  need  of  a 
drain,  and  the  abdominal  wound  should  be  completely  closed. 

W.  A.  Lane,  of  Guy's  Hospital,  operated  on  a  calculus  impacted  in  the 
ureter  for  twenty  years  (see  the  Lancet^  Nov.  8,  1890,  p.  967). 

The  patient  was  twenty-three  years  old  and  began  having  violent  abdominal 
pains  when  she  was  three  years  old ;  she  had  hematuria  when  eight  years  old. 
Attacks  of  violent  pain  were  referred  to  the  left  side  low  down  and  were  accom- 
panied by  great  irritation  in  the  urethra.  After  each  attack  abundant  pus 
appeared  in  the  urine. 

At  a  first  operation  a  lumbar  incision  was  made  and  the  kidney  ex- 
plored ;  a  "  kink in  the  ureter  was  found  and  corrected,  but  the  pain  soon 
recurred. 

On  July  5,  1890,  an  abdominal  incision  was  made  in  the  left  linea  semi- 
lunaris and  the  ureter  palpated  about  the  pelvic  brim,  where  a  stone  was  felt 
and  pushed  up  ;  A  longitudinal  incision  was  made  in  the  side  of  the  ureter  and 
a  small  oval  stone  three  quarters  of  an  inch  long  was  removed,  and  the  opening 
closed  with  a  line  continuous  silk  suture.  The  wound  healed  without  leakage 
and  the  patient  recovered.  The  calculus  was  made  up  of  alternating  layers  of 
uric  acid  and  urates. 

Prolapse. — An  eversion  or  prolapse  of  the  ureteral  mucosa  is  one  of  the 
rarest  of  the  ureteral  affections.  It  is  commonest  in  female  children  and  often- 
est  congenital.  The  prolapse  usually  depends  for  its  origin  upon  a  narrowing 
or  stricture  at  the  ureteral  orifice,  the  pressure  of  the  urine  filling  the  pelvis  of 
the  kidney  and  the  ureter  behind  this  is  then  suflicient  to  cause  the  ureteral 
mucosa  to  pout  out  into  the  bladder  in  the  form  of  a  cystic  tumor  \vith  the  ob- 
structed ureteral  orifice  at  some  point  of  its  peripherj-.  In  the  child  the  pro- 
lapsed ureter  may  even  escape  through  the  urethra  and  appear  at  the  vulva, 
where  it  may  be  mistaken  for  an  everted  urethra.  An  example  of  an  acquired 
prolapse  in  a  man  following  an  acute  cystitis  five  years  before  death  is  shown  in 
Fig.  257,  examined  and  i-eported  by  Dr.  Greorge  Blumer  {Jolim  Ilopkina  IL>^' 
pltitl  BftUiiiii,  8ept.-Oct.,  189r»,  p.  174 1.  The  patient  died  of  an  extensive  uri- 
nary infection,  to  which  this  class  of  cjises  is  peculiarly  liable.  The  enormously 
hypertrophied  bladder,  in  one  place  3  centimeters  thick,  was  corrugated  and 
covered  with  diphtheritic  pitches.  On  the  right  side  there  was  a  hydroureter 
and  a  cusliiony  ])rotrusion  into  the  bladder  as  big  as  the  end  of  the  thumb. 
On  the  left  side  a  pyramidal  sac  occupieil  the  position  of  the  ureteral  orifice. 


UBBTERAL  FISTULA. 


455 


The  waa  fluctuating,  8  centiinetera  long,  3  centimetei^s  in  diameter  at  the 
base,  and  9  centimeters  in  diameter  near  its  extremity.  High  up  on  one  side 
tlie  minute  ureteral  orifire  wm  found  (see  Fig.  257  «)  as  big  m  a  pin  point  and 


Fn>-  257. — Prolapse  op  tiik  I  dMTEitAL  ash  VtftKAL  Mri  oi5  Mkvuua?££^  Mo^f  Maiikkh        iiik  X4MWT 

BitlR,  SLia»T  Uit  THE  RHiHT*     DlJ'llTHKBJTHJ   IM'LAUMAHOS,   or  TJIK  Hl,AII|i£H  A.MJ  Lt^T   I  UKTittt* 

N'stu  the  poftttioii  and  niuTowDt'!*Ji  of  the  urutom],  oriflcv^  at  a  mid  und  the  lurgc  fij'ouriitur  i»tHi'V«i 
the  bladder  on  the  left  nnd  the  Hnmlttr  liydrouruter  on  the  right  »l<h^   %  iiaturiil 

mtuated  in  tlie  center  of  a  smaH  area  of  dense  tilji'oua  ti**sue.  On  opening  the 
thin -walled  mc,  the  finger  could  Ih3  eiirried  directly  up  into  the  ureter. 

Ureteral  Fistula,— A  ureteral  ligtula  h  an  abnormal  oijctiing  through  wliitJi 
tlie  urine  is  discharged  direetlj  from  a  ureter  on  to  the  eurfaee  uf  the  body 
into  flome  part  of  the  genital  or  alimentary  tniet^  and  in  ^i*  far  i\g  the  affeeteiJ 
ureter  is  eoncerued  the  bladder  is  tliruwii  out  of  um^ 
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Ureteral  fistiilae  are  the  result  of  a  trauma,  or  of  ulcer- 
ation, or  they  are  congenital,  and  by  far  tlie  commonest  are  those 
involving  the  anterior  part  of  the  pelvic  portion  of  the  ureter. 

A  uretero-vesical  fistula  is  produced  by  a  ureteral  stone  ulcerat- 
ing through  the  ureteral  walls  into  the  bladder,  or  by  the  artificial  making  of 
a  communication  between  the  bladder  and  the  ureter  behind  a  strictured  orifice. 
Such  a  fistula  requires  no  treatment,  and  only  needs  mention. 

The  commonest  causes  of  ureteral  fistulas  were  formerly  the  traumatisms  of 
labor,  tearing  open  the  uterus,  vagina,  bladder,  and  ureters,  and  leaving  a 
pennanent  communication  between  the  ureter  and  uterus  or  ureter  and  vagina, 
forming  a  uretero-uterine  or  a  uretero- vaginal  fistula.  Other  causes  acting  but 
rarely  were  the  ulceration  through  the  vagina  into  the  ureter,  produced  by  a 
large  pessary,  or  the  cutting  of  a  ureter  on  opening  a  pelvic  abscess  per  vaffi- 
nam.  To-day  the  commonest  cause  of  ureteral  fistulse  is  to  be  found  in  the  fre- 
quently performed  vaginal  and  abdominal  hysterectomies  in  which  the  ureter 
is  accidentally  injured.  In  vaginal  hysterectomy  for  cancer  the  wonder  is  tliat 
the  ureter  is  not  more  frequently  tied  or  cut,  as  it  lies  so  close  to  the  field  of 
operation  and  is  often  so  intimately  involved  in  the  disease.  Indeed,  it  seems 
quite  certain  that  this  accident  must  occur  with  far  greater  frequency  than  is 
apparent  from  the  reported  cases.  In  rare  cases  both  ureters  are  injured,  form- 
ing a  double  ureteral  fistula. 

The  diagnosis  of  ureteral  fistula  is  not  difficult.  The  traumatic  forms 
must  first  be  distinguished  from  the  congenital.  Congenital  ureteral  fistulce 
almost  always  open  at  a  point  below  the  neck  of  the  bladder,  even  as  low  down 
as  the  external  genitals,  while  the  traumatic  forms  open  either  at  the  ba>e 
of  the  bladder,  or,  more  commonly  still,  at  the  vault  of  the  vagina,  or  into  the 
uterus.  An  additional  distinguishing  feature  is  the  fact  that  the  congenital 
fistulae  are  known  to  have  existed  from  childhood,  while  the  traumatic  take 
their  origin  from  some  definite  period  in  adult  life. 

The  next  stej)  of  importance  is  to  distinguish  ureteral  from  vesico-uterine 
and  vesico-vaginal  fistulje.  A  fistula  involving  one  ureter  discharges  constantly, 
while  the  patient  is  also  emptying  the  bladder  at  regular  intervals  to  discharge 
the  urine  received  from  the  sound  ureter.  Care  must  also  be  taken  to  distin- 
guish eases  of  small  vesico  vaginal  fistulje  situated  high  up  in  which  the  bladder 
still  retains  some  of  its  functional  activity,  discharging  urine  per  iiret/iram^  in 
spite  of  more  or  less  leakage. 

By  injecting  the  bladder  by  an  aniline  solution,  or  with  sterilized  milk,  if 
the  case  is  one  of  vesico-vaginal  fistula,  the  colored  fluid  will  escape  by  the 
vagina ;  if,  on  the  other  hand,  the  fistula  is  ureteral,  the  flow  from  the  vagina 
will  continue  clear. 

Berard's  method  of  diagnosing  between  a  ureteral  and  a  vesical  fistula  is  to 
empty  the  bladder  and  then  cause  the  patient  to  sit  on  a  vessel  for  two  hours, 
when,  if  the  fistula  is  a  ureteral  one,  the  amount  of  urine  collected  ought  to 
approximate  that  drawn  by  a  catheter  at  the  end  of  this  time. 

Upon  exposing  the  anterior  vaginal  wall  and  the  vaginal  vault  the  ureteral 
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fistula  is  found  usually  near  the  cervix,  imbedded  in  scar  tissue.  Upon  intro- 
ducing a  flexible  catheter  or  bougie  into  a  ureteral  fistula  the  instrument  can  be 
pushed  up  beyond  the  pelvis  into  the  abdomen  as  far  as  the  kidney,  and  if  left 
in  place  the  urine  is  seen  dropping  at  intervals  from  the  end  of  the  catheter. 

In  every  case  of  vesico- vaginal  fistula  a  careful  search  must  be  made  to  be 
sure  that  the  ureteral  orifice  does  not  open  on  the  margin  of  the  fistula. 
Winckel  has  reported  a  case  in  which  a  minute  fistula  communicated  with  the 
bladder  and  the  ureter  at  the  same  time. 

A  sure  sign  of  a  ureteral  fistula  is  obtained  by  exposing  the  ureteral  orifice 
and  passing  into  it  a  sound  or  a  catheter.  It  will  be  found  that  the  sound  will 
only  enter  a  short  distance,  not  more  than  3  or  4  centimeters,  on  the  injured 
side,  where  it  is  stopped,  and  if  the  orfice  is  watched  no  urine  will  be  seen  to 
escape.  On  the  sound  side  the  metal  catheter  or  sound  can  be  carried  back 
to  the  posterior  pelvis  and  a  flexible  catheter  can  be  pushed  up  to  the  kidney, 
and,  if  left  in,  the  urine  is  discharged  through  it. 

Treatment. — Various  plans  have  been  devised  for  the  purpose  of  divert- 
ing bjick  into  the  bladder  the  urine  which  discharges  through  the  fistula.  The 
following  is  an  outline  of  some  of  these  methods : 

1.  By  buttonholing  the  bladder  and  making  an  artificial  vesico-vaginal  fis- 
tula close  to  the  ureteral  fistula,  and,  after  this  has  healed,  bridging  over  a  chan- 

m    nel  between  the  two  fistulous  orifices  by  drawing  together  the  sound  vaginal  tis- 
sues at  the  sides. 

2.  By  making  an  artificial  vesico-vaginal  fistula  close  to  the  ureteral  fistula 
and  then  encircling  both  orifices  in  a  ring  of  vaginal  denudation,  which  is  folded 
on  itself  so  that  the  urine  flows  first  from  the  ureter  into  a  little  vaginal  pocket 
and  then  into  the  bla^lder  by  way  of  the  vesico-vaginal  fistula. 

3.  By  dissecting  out  the  end  of  the  urethra  and,  after  splitting  it  to  prevent 
contraction  of  the  orifice,  to  turn  the  end  into  an  opening  made  into  the  base  of 
the  bladder. 

4.  By  making  a  big  vesico-vaginal  fistula  in  the  vaginal  vault  near  the  ure- 
teral fistula  and  closing  the  upper  part  of  the  vagina  (partial  colpocleisis). 

5.  When  the  ureter  is  not  completely  severed  and  the  fistula  simply  involves 
its  lateral  wall,  by  closure  of  the  fistula,  by  means  of  denudation  and  suture  of 
its  margins. 

il  By  opening  the  abdomen  to  release  the  end  of  the  ureter  and  turning  it 
into  the  bladder  (abdominal  uretero-cystost(jmy). 

7.  By  total  occlusion  of  the  vagina  after  making  a  large  vesico-vaginal  fistula 
(total  colpcxjleisis). 

8.  Removal  of  the  kidney  corresponding  to  the  fistulous  ureter  (nephrec- 
tomy). 

Of  these  various  plans  of  treatment,  no  one  is  adapted  to  all  cases,  but  that 
plan  is  to  be  selected  which  best  meets  the  individual  requirements  of  the  par- 
ticular case.  In  general  the  simplest  plan  must  be  followed,  involving  least  risk 
to  life  and  avoiding  if  possible  any  extensive  mutilation  or  the  sacrifice  of  such 
an  important  organ  as  the  kidney;   the  last  thing  to  be  thought 
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of  is  colpocleisis  or  nephrectomy,  and  the  abdomen  must  not  he 
opened  if  a  simple  anastomosis  can  be  effected  per  vaginam. 

The  condition  of  the  patient  must  be  carefully  considered.  I  liave  had 
patients  referred  to  me  for  the  treatment  of  a  ureteral  fistula  following  vaginal 
hysterectomy,  who  were  suffering  from  pelvic  cellulitis  and  periureteritis,  and 
so  prostrated  that  I  was  unable  to  perform  an  operation.  In  one  case  the  patient 
was  emaciated,  had  a  rapid  pulse,  and  a  constantly  elevated  temperature. 

When  the  fistula  is  traumatic  the  best  time  to  operate  is  some  months  after 
the  receipt  of  the  injury,  because  for  several  weeks  after  its  formation  the  mass 
of  fresh  young  scar  tissue  forming  in  the  vaginal  vault  is  unfavorable  for  any 
kind  of  plastic  operation. 

Fistula  in  the  Lateral  Wall  of  the  Ureter. — A  fistula  in  the 
lateral  wall  of  the  ureter  is  easily  closed  by  making  a  circular  denudation  in  the 

X vaginal  wall  around  the  opening  about  4 
^^g^^  milluneters  in  breadth,  similar  to  the  denu- 

jM^^^^Sa^  dation  for  a  vesico- vaginal  fistula.    The  sides 

of  the  denudation  are  then  brought  together 
by  means  of  a  series  of  interrupted  silk  or 
fine  catgut  sutures  approximating  the  tissue 
in  the  direction  of  least  resistance.  I  have 
had  one  operation  of  this  sort  to  perfonn 
upon  a  patient  upon  whom  I  had  previously 
opened  the  Lateral  wall  of  the  ureter  near  the 
^  vaginal  vault  and  sutured  it  to  the  vagina  in 

^y^^^  ^^^^^fS|.  order  to  get  at  and  dilate  a  ureteral  stricture 

^  in  the  back  part  of  the  pelvis.    The  denuda- 

tion was  made  and  the  sutures  were  applied 
as  just  described,  and  the  wound  healed  j>er 
pnmam. 

Ureteral  Fistula  at  the  Base 
of  the  Bladder . — A  ureteral  fistula  situ- 
ated at  the  base  of  the  bladder  is  best  treated  by  dissecting  up  the  ureter  to 
the  extent  of  1  or  2  centimeters,  and  then  perforating  the  base  of  the  bladder 
and  turning  the  end  of  the  ureter  into  the  bladder.  The  vaginal  part  of  the 
incision  is  closed  by  interrupted  sutures,  taking  care  to  c^tch  the  outer  coats 
of  the  ureter  in  one  or  two  of  the  upper  sutures  so  as  to  hold  it  fixed  in  the 
incision  and  so  prevent  retraction  as  described  in  the  treatment  of  ectopic 
ureteral  orifice. 

Ureteral  Fistula  at  the  Vaginal  Vault.— When  the  fistula 
lies  in  the  vault  of  the  vagina  and  there  is  enough  loose  vaginal  tissue  around  it, 
the  best  plan  of  treatment  is  the  formation  of  a  vesico- vaginal  fistula  near  by, 
not  less  than  a  centimeter  in  diameter,  and  then  making  a  circular  denudation, 
including  both  fistulae,  as  shown  in  Figs.  258  and  259.  The  sides  of  the  denuda- 
tion on  the  vaginal  surface  are  brought  together  by  internipted  silk  or  catgut 
sutures.    The  difficulty  in  this  operation  is  the  tendency  of  the  vesico-vaginal 


Fig.  258.  —  Switchino  the  riiKTEii  (Tr) 

INTO  THE  BlaDDKK  KY  MKAXS  OF  AN  Ak- 
TIKICIAL  VeSIC'0-VA4JINAI.  FiSTULA  {/{)• 

The  area  of  uiulcnuded  va^'inal  mucosa 
is  Hoen  between  I'r  and  /{.  The  five  su- 
tures brinfj:  tlie  denuded  va«:inal  mucosa 
together  over  this. 
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fistula  to  contract  and  close,  and  for  this  reason  the  opening  must  be  made 
sufficiently  large  and  the  mucous  surfaces  of  the  vagina  and  bladder  accurately 
approximated. 

ITretero-cystostomy . — The  abdomen  should  be  opened  and  the  end 
of  the  ureter  freed  and  turned  into  the  bladder  in  those  cases  where  a  sound 
kidney  is  discharging  its  urine  into  the  vaginal  vault,  and  where,  at  the  same 
time,  on  account  of  the  scar  tissue  or  its  retracted  position,  a  vaginal  operation 
establishing  the  connection  between  tlie  ureter  and  tlie  bladder  is  impossible. 

Contraindications  to  abdominal  uretero-cystostomy  are  an  enfeebled  condi- 
tion of  tlie  patient,  fresh  scar  tissue  in  the  vaginal  vault  and  pelvic  floor,  and 
an  extensive  periureteritis.  I  have  twice  been  ol)Iiged  to  abandon  the  operation 
on  account  of  periureteritis.  This  can  be  detected  by  flrst  recognizing  the  mass 
of  resistant  tissue  in  the  vaginal  vault,  and  then  passing  a  catheter  up  the  ureter 


Fio.  2r»9. — Uretero-vaoixal  Fisti  la,  switchino  the  Ureter  into  the  Bladder  tiirouoii  a  Vesico- 
vaginal FisTi  LA.    a  6,  Areas  of  Denldatiox. 

The  union  of  the  edges  of  the  fistula  is  shown  in  the  second  picture.    Murch  8,  1896. 

and  examining  by  the  rectum,  when  the  ureter  will  be  found  to  be  no  longer 
free  and  movable,  but  is  distinguished  with  difficulty  imbedded  in  a  mass  of 
liard  tissue,  extending  a  variable  distance  up  toward  the  superior  strait. 

Similar  operations  have  been  successfully  performed  by  I)rs.  C.  B.  Penrose, 
of  Philadelphia  {Univ.  Mag.^  April,  1894),  and  Florian  Krug,  of  New  York. 
(See  J.  M.  Baldy,  Amer,  Gyn.  and  Ohs.  Jtmr.^  Nov.,  1894,  and  IF.  J.  Boldt, 
personal  comnmnication). 

It  is  important  to  note  that  the  operations  of  uretero-ureteral  anastomosis 
and  uretero-cystostomy  must  not  be  looked  upon  as  rivals  in  the  same  field. 
Where  the  ureter  is  cut  far  enough  back  from  the  bladder  to  permit  an  anasto- 
mosis of  the  upper  into  the  lower  end,  the  distance  between  the  ui)j>er  end  and 
tlie  bladder  is  too  great  to  allow  a  uretero-cystostomy  to  be  considered.  Where, 
on  the  other  hand,  the  ureter  is  cut  near  enough  to  the  bladder  to  allow  the 
upper  end  to  be  turned  into  the  bladder,  it  will  be  found  that  the  lower  end  is 
so  short  and  so  awkwardly  placed  that  a  uretero-ureteral  anastomosis  is  not  to  be 
thought  of. 
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There  is  but  one  class  of  cases  in  which  the  procedure  is  elective ;  that  is, 
when  the  ureter  has  become  lengthened  and  dilated  by  displacement  upward 
over  a  uterine  myoma.  I  would  in  this  case  elect  to  do  a  uretero-ureteral 
anastomosis  if  the  ureter  were  dilated,  or  a  uretero-cystostomy  if  it  were  of  nor- 
mal caliber. 

The  method  of  performing  uretero-cystostomy  is  described  in  the  following 
case,  operated  on  seven  weeks  after  vaginal  hysterectomy :  The  patient  (B.  Z., 
2990)  entered  the  hospital  in  August,  1894,  with  an  extensive  carcinoma  of  the 
cervix,  for  which  Dr.  W.  E.  Russell,  then  the  resident  gynecologist,  performed 
vaginal  hysterectomy.  The  disease  had  extended  so  far  out  into  the  broad 
ligaments  that  he  was  obliged  to  place  the  ligatures  at  a  greater  distance  from 
the  cervix  than  usual.  She  recovered  rapidly  from  the  hysterectomy,  but  re- 
tained as  a  sequel  a  ureteral  fistula  in  the  vault  of  the  vagina  near  the  middle  of 


Fio.  260.— Right  Uretero-cystostomy  for  URF.TERo-vA<iiNAL  Fistula  following  Hysterectomy  for 

Cancer  of  the  Uterus. 

The  ureter  has  been  dissected  out  of  its  bed  and  cut  off  close  to  the  base  of  the  right  broad  ligament;  it 
was  too  short  to  reach  to  the  bhidder,  so  the  bladder  was  loosened  from  its  attachments  to  the  anterior  pelvic 
wall  and  thrown  back  3  centimeters  to  meet  the  ureter. 

the  cicatrix.  From  this  there  was  the  usual  constant  leakage  of  urine,  although 
she  regularly  passed  the  urine  accumulating  in  the  bladder  from  the  other  ki<l- 
iiey.  From  a  simple  vaginal  inspection  it  was  impossible  to  say  whether  the 
flow  from  the  cicatrix  came  from  the  right  side  or  the  left.  It  clearly  did  not 
come  from  the  bladder,  for  it  remained  unchanged  by  the  injection  of  a  steril- 
ized solution  of  milk  into  that  viscus. 

To  decide  which  was  the  severed  ureter  I  placed  the  patient  in  the  knee- 
breast  position  and  introduced  my  No.  10  cystosco]>e,  when  the  bladder  fille<l 
with  air  and  I  was  able  to  inspect  the  ureteral  orifices.    By  introducing  a 
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searcher  into  the  left  ureteral  orifice  I  found  that  this  ureter  was  intact  as  far  as 
the  jK>sterior  wall  of  the  pelvis.  Upon  introducing  the  searcher  into  the  right 
ureteral  orifice  it  could  not  be  carried  in  more  than  2  centimeters,  on  account 
of  meeting  an  impassable  obstruction.  The  urine  was  seen  flowing  from  the 
left  ureteral  orifice  while  nothing  escaped  from  the  right  side.  The  demonstra- 
tion was  thus  complete  that  it  was  the  right  ureter  which  was  injured  and  the 
left  was  intact. 

Having  cleared  up  the  diagnosis  in  this  way,  I  proceeded  to  operate  to  re- 
lieve the  condition,  in  October,  1894:,  seven  weeks  after  the  original  operation. 

Operation.  —  The  patient  was 
placed  in  the  Trendelenburg  position 
and  an  incision  12  centimeters  long 
made  through  abdominal  walls  loaded 
with  fat.  Every  step  throughout  the 
operation  was  embarrassed  by  the 
ol)esity  of  the  patient.  After  opening 
the  abdomen,  the  large  fat  omentum 
and  intestines  were  dislodged  from  the 
lower  abdomen  and  pelvis  with  great 
dirticulty,  and  held  away  by  means  of 
cotton  gauze  pads. 

The  end  of  the  ureter  could  not  l)e 
found  on  the  pelvic  floor  on  account 
of  the  rigidity  and  inflammation  sur- 
rounding the  line  of  scar  tissue  between 
the  rectum  and  bladder.  The  right 
ovary  and  tube,  which  had  been  left, 
were  also  pinned  down  to  this  scar  tis- 
sue by  numerous  vascular  adhesions. 
The  attempt  to  reach  the  ureter  at  this 
point  was  therefore  abandoned  and  it 
was  sought  out  at  the  pelvic  brim, 
where  it  was  readily  found  after  lifting 
up  the  caput  coli  and  incising  the  peri- 
toneum and  pushing  aside  the  fat.  It 
w^as  then  tmced  from  the  point  where 
it  crosses  the  common  iliac  artery  down 
to  the  pelvic  floor,  exposing  the  whole 
length  of  the  pelvic  portion  by  splitting  the  peritoneum  over  its  upper  surface. 
The  anterior  portion  was  involved  in  the  inflammatory  material  surrounding 
the  scar,  which  bled  so  freely  that  no  attempt  was  made  to  dissect  it  out. 
Four  centimeters  of  the  lower  end  of  the  ureter  lying  directly  behind  the  scar 
tissue  were  dissected  loose  and  the  ureter  lifted  up  from  its  bed  and  divided 
close  to  the  scar,  sacrificing  as  little  as  possible  of  its  length. 

I  now  found  that  although  I  had  cut  the  ureter  to  the  best  advantage  possible 


Fio.  261.-  L'keteko-oy.«'T08Tomy. 

Showinjf  in  tlie  upper  figure  tlie  oiid  of  the  ure- 
ter drawn  throu^li  the  openuifir  made  into  the  blad- 
der by  a  i)air  of  forceps  pai<8ed  throuju'b  tlie  urethra. 
The  midale  lij^ure  hIiows  one  of  the  sutures  inln>- 
duced,  holdinj;  the  ureter  in  plaee.  The  lower 
tlj^ure  8how»  the  uret<?r  8ec'ure<l  in  the  bladder  by 
sutures,  deep  and  supertieial  on  all  sides. 
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under  the  circumstances,  I  could  not  do  more  than  merely  bring  it  into  contact 
with  the  bladder  by  pulling  on  it.  It  was  evident  that  if  I  were  to  suture  it  to 
the  bladder,  exercising  this  degree  of  traction,  it  would  pull  loose  soon  after  the 
operation,  leaving  a  uretero-abdominal  instead  of  a  uretero-vaginal  fistula  to 
deal  with. 

I  was  able  to  cope  successfully  with  this  formidable  difficulty  in  the  follow- 
ing manner :  The  bladder  was  dissected  free  from  its  attachments  to  the  hori- 
zontal rami  of  the  pubis  on  both  sides,  with  scissors  and  fingers,  and  dropped 
down  into  the  pelvis  so  as  to  extend  it  and  carry  it  more  into  the  back  part  of 
the  pelvis,  gaining  at  least  3  centimeters  in  this  way.  By  this  means  the  ureter 
and  the  bladder  were  now  easily  approximated  without  strain.  I  then  made  a 
small  incision  through  the  bladder  wall,  which  was  covered  with  fat  at  least  a 
centimeter  thick,  at  the  point  on  the  right  side  nearest  the  ureteral  end  drawn 
straight  across  the  pelvis.  This  incision  passed  through  the  peritoneum  and  was 
not  more  than  3  or  4  millimeters  in  length,  and  just  large  enough  to  receive  the 
ureter  snugly. 

I  then  slit  up  the  under  surface  of  the  ureter  for  about  4  millimeters,  en- 
larging the  caliber  of  its  orifice  to  avoid  a  stricture,  and  with  a  pair  of  long 
delicate  forceps  introduced  through  the  urethra,  the  bladder,  and  through  the 
incision,  I  caught  the  ureteral  end  and  drew  it  into  the  bladder  and  held  it  there 
while  it  was  being  attached  to  the  bladder  wall  by  about  six  fine  interrupted  silk 
sutures  passed  through  the  muscular  tissue  of  the  bladder  and  the  peritoneal 
and  muscular  coats  of  the  ureter  on  all  sides,  beginning  with  the  under  side. 

The  ureter  thus  dissected  out  of  its  bed,  and  attached  to  the  bladder,  was 
stretched  like  a  lax  cord  from  the  posterior  part  of  the  pelvis  to  the  bladder, 
which  lay  gibbous  and  flattened  out  on  the  pelvic  floor. 

The  abdominal  incision  was  closed  down  to  \U  lower  angle,  where  a  narrow 
gauze  drain  was  inserted  for  fear  of  leakage.  Care  was  taken  in  closing  the 
incision  not  to  draw  together  the  peritoneum  underlying  its  lower  end,  to  avoid 
raising  the  bladder  and  indirectly  pulling  upon  the  ureter.  No  leakage  occurred 
and  the  drain  was  removed,  and  the  wound  healed  without  suppuration.  Her 
urinary  difticulties  were  immediately  and  completely  relieved  with  the  |)erfec*t 
restoration  of  continence. 

At  a  8nl)sequent  cystoscopic  examination  I  discovered  the  abnormally  placed 
ureteral  orifice  opening  into  the  posterior  hemisphere  of  the  bladder  into  which 
it  freely  discharged  its  urine. 

This  case  is  one  of  especial  interest  for  the  following  reasons : 

I  was  able  to  determine  on  which  side  the  injury  had  been  sustained  by 
sounding  the  ureter  in  the  knee-breast  position  with  the  bladder  distended 
with  air.  I  was  enabled,  l)y  a  simple  but  delicate  plastic  procedure,  to  secure  at 
once  a  perfect  restoration  of  function  without  sacrificing  any  such  im])ortant 
structure  as  a  kidney.    (See     //.  //.  Bidl.^  February,  1895.) 

The  only  case  I  know  of  in  which  a  double  ureter  has  been  accidenbilly  di- 
vided in  the  course  of  an  o])cration,  and  then  anastomosed  into  the  bladder,  was 
reported  to  me  by  Dr.  Anna  M.  Fullerton. 
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"  On  March  10,  15^97,  the  patient,  E.  L.,  thirty-six  years  old,  the  mother  of 
six  children,  entered  the  Woman's  Hospital,  of  Philadelphia,  for  a  double  pyo- 
salpinx  with  ovarian  abscesses.  She  had  been  ill  and  confined  to  bed  for  three 
months  before  admission  to  the  hospital. 

"  At  the  operation  the  uterine  appendages  alone  were  removed  ;  tlie  uterus, 
not  being  especially  enlarged,  was  allowed  to  remain,  because  the  patient  was  not 
in  fit  condition  for  a  prolonged  operation.  Dense  adhesions  existed ;  on  the  right 
side  the  adhesions  were  so  firm  that  some  of  them  required  to  be  cut.  Enuclea- 
tion of  the  appendages  was  very  difficult ;  a  band  passing  across  the  pelvis  a 
little  below  the  brim  was  firmly  adherent  to  the  broad  ligament  a  little  below 
the  uterine  tube  and  at  the  junction  of  its  middle  and  outer  third.  Not  think- 
ing of  its  being  the  ureter  in  that  location,  I  severed  it  with  scissors  close  to  its 
attachment  to  the  broad  ligament.  Upon  doing  this  I  found  I  had  severed  two 
canals  covered  with  peritoneum  and  lying  side  by  side  imbedded  in  a  common 
sheath  of  connective  tissue.  Each  was  the  size  of  a  normal  ureter.  No  blood 
or  fluid  appeared  to  esca]>e  from  the  canals  at  any  time.  A  sound  was  passed 
down  through  each  canal  to  the  bladder,  and  struck  upon  a  catheter  placed  in  the 
bladder.  Similarly  a  long  sound  was  passed  upward  through  the  superior  pair 
of  orifices,  and  passed  several  inches  toward  the  kidney,  proving  the  condition 
to  be  one  of  double  ureter  traversing  the  pelvis  at  a  much  higher  point  than 
normal,  and  thence  passing  between  the  folds  of  the  broad  ligament  to  the  point 
of  attachment  to  the  bladder.  The  vesical  ends  of  the  ureters  being  ligated,  the 
portion  communicating  with  the  kidneys  was  drawn  down,  and  the  two  orifices 
introduced  into  the  bladder  by  a  common  opening  made  in  the  superior  portion 
of  the  organ  a  little  to  the  right.  The  patient  made  a  perfect  convalescence, 
and  was  discharged,  April  18th,  in  good  health." 

Extraperitoneal  Uretero-cystostomy . — O.  Witzel,  of  Bonn 
{Ceiitralh,  f,  Gyn.^  1890,  No.  11),  has  devised  a  plan  for  the  anastomosis  of  the 
ureter  into  the  bladder  by  bringing  the  ureter  under  the  peritoneum  in  a  new 
direction,  so  as  to  shorten  its  course.  In  addition  to  this,  the  bladder  was 
detached  and  drawn  out  in  the  manner  just  described.  The  patient  had  uretero- 
vaginal  fistula  operated  on  in  vain  by  the  vagina.  The  abdomen  was  opened, 
and  the  thickened  ureter  found  at  the  pelvic  brim  and  traced  downward,  and 
divided  at  about  the  middle  of  the  broad  ligament.  The  lower  end  was  closed 
by  sutures  and  dropped,  while  the  upper  end  was  brought  to  the  upper  part  of 
the  incision  at  the  brim  of  the  pelvis,  and  drawn  down  beneath  the  peritoneum 
above  the  innominate  line  by  a  pair  of  long  forceps  started  upward  under  the 
peritoneum  to  the  right  of  the  bladder. 

The  incisions  in  the  pelvic  peritoneum  and  the  peritoneum  in  the  median 
line  of  the  abdomen  were  now  closed,  and  the  remainder  of  the  operation  con- 
ducted extraperitoneally. 

The  bladder  was  now  pulled  up  on  the  right  si<le  until  it  reached  more  than 
4  centimeters  (U  inch)  beyond  the  end  of  the  ureter,  where  it  was  attached  by 
some  stout  catgut  sutures. 

The  ureter  was  then  transplanted  into  the  bladder  by  forming  an  oblique 
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channel ;  the  end  of  the  ureter  was  cut  off  obliquely,  and  its  mucous  coat  at- 
tached by  fine  catgut  to  the  mucosa  of  the  bladder,  exposed  through  a  small 
opening  made  over  the  end  of  a  pair  of  forceps  introduced  through  the  urethra. 
Another  row  of  catgut  sutures  outside  of  this  attached  the  ureteral  walls  firmly 
to  the  vesical  walls. 

The  oblique  channel  was  then  formed  by  uniting  the  bladder  walls  over  the 
ureter  on  both  sides.  A  drain  was  put  in  tlirough  a  separate  opening  in  the 
bladder,  and  the  bladder  was  drained  for  four  days. 

The  patient  made  a  perfect  recovery. 

Nephrectomy,  removing  the  kidney  corresponding  to  the  fistulous 
ureter,  must  be  performed  when  the  kidney  is  extensively  diseased  and  the 
seat  of  suppurative  septic  affection.  An  attempt  should  be  made,  however,  to 
save  the  kidney  by  washing  the  renal  pelvis  to  cure  any  existing  pyelitis,  after 
the  manner  described  in  the  treatment  of  pyelonephrosis. 

G.  Simon,  of  Ileidelberg  ( Chir,  der  Nieren^  1^71),  first  extirpated  the 
kidney  for  uretero-abdominal  and  uretero-vaginal  fistulse. 

Schede  {Munch,  med,  Wochetischr,^  1888,  p.  512)  extirpated  the  kidney  in  a 
case  of  uretero-uterine  fistula  after  several  plastic  operations  had  failed. 

Ureterostomy . — When  the  ureter  is  cut  off  in  the  course  of  an  abdominal 
operation,  and  the  upper  end  can  not  be  grafted  into  the  lower  (uretero-ureteros- 
tomy),  the  only  alternatives  left  are  either  to  bring  the  ureter  out  onto  the  skin 
surface  and  to  let  it  discharge  there,  or  to  extirpate  the  kidney  of  that  side. 

The  plan  usually  adopted  has  been  to  bring  the  ureter  out  onto  the  surface 
of  the  abdomen  in  the  incision  in  the  median  line.  I  have  the  report  of  such  a 
cfise  furnished  by  Dr.  C.  P.  Xoble,  of  Philadelphia. 

The  patient,  thirty  years  old,  had  an  extm-uterine  pregnancy,  requiring  the 
removal  of  both  tul)es  and  ovaries  together  \nth  the  uterus.  She  had  a  pulse 
rate  of  ir»0,  and  was  so  prostrated  toward  the  end  of  the  operation,  when  the 
right  ureter  was  found  cut  off  above  the  brim  of  the  pelvis,  that  the  only  thing 
to  be  done  was  to  get  through  as  soon  as  possible  by  closing  the  incision  and 
sewing  the  ureter  into  it.  The  patient  has  recovered  with  a  urinary  fistula. 
Although  ureteral  catheters  were  kept  in  this  ureter  for  more  than  six  days, 
there  was  no  infection,  or  fever,  or  chill. 

I  am  indebted  to  Dr.  Xoble  also  for  a  remarkable  case  in  which  he  assisted 
at  the  operation. 

The  patient,  a  German  woman  fifty-eight  years  old,  had  a  papillary  tumor 
of  the  ovary,  forming  a  large  mass  filling  the  pelvis  and  the  lower  abdomen. 
At  the  operation  the  abdomen  was  opened  and  2,500  cubic  centimeters  of  fluid 
withdrawn  from  a  cyst,  whose  wall  was  found  densely  adherent  and  continuous, 
with  an  extensive  cancerous  involvement  of  all  the  pelvic  organs.  The  cyst  was 
peeled  out  of  the  left  broad  ligament  and  tied  off  and  removed.  The  left  ureter 
was  then  found  divided,  but  the  i)atient  was  in  such  a  bad  condition  that  it  was 
deemed  inadvisable  to  prolong  the  operation,  and  the  end  of  the  ureter  was 
brought  out  in  the  abdominal  incision,  which  was  closed.  A  flexible  catheter 
was  put  into  the  ureter  to  conduct  the  urine  away  from  the  wound,  but  no 
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urine  ever  flowed  from  that  side,  showing  that  the  kidney  was  completely 
atrophied. 

Ureterotomy. — Ureterotomy,  or  incision  into  the  ureter  (see  Johns 
Ilopkins  Hospital  BnlUtin^  Dec,  1894,  p.  137),  is  practiced  either  for  the  re- 
moval of  a  foreign  body  from  the  ureter,  or  in  order  to  pass  a  bougie  into  its 
lumen,  with  a  view  to  ascertaining  whether  or  not  it  is  patulous. 

The  alternative  of  a  ureterotomy  is  a  cystotomy  or  incision  opening  the 
bladder  and  exposing  the  ureteral  orifice,  which  can  then  be  catheterized. 

The  method  of  performing  ureterotomy  is  to  expose  the  ureter  by  making  an 
incision  into  the  peritoneum  3  centimeters  long,  preferably  near  the  pelvic  brim, 
where  it  is  easiest  to  pick  up  and  to  handle  the  ureter,  and  then  lifting  it  up  a 
little  out  of  its  bed,  to  incise  it  longitudinally,  cutting  through  its  muscular  coat 
and  exposing  and  cutting  the  mucosa  also,  taking  care  not  to  injure  its  opposite 
wall.  The  delicate  tortuous  ureteral  artery  must  also  be  carefully  avoided. 
The  incision  should  not  l)e  longer  than  5  to  6  millimeters. 

It  is  closed  with  three  or  four  interrupted  sutures  of  fine  silk  passed  with  a 
delicate  needle,  including  the  muscular  coats  and  leaving  out  the  mucosa. 

After  neatly  approximating  the  edges  in  this  way,  the  ureter  should  he 
watched  until  two  or  three  peristaltic  waves  of  urine  have  passed  dowTi,  to  make 
sure  that  there  is  no  leakage. 

I  have  performed  ureterotomy  in  one  case  to  remove  a  foreign  body 
(J.  D.  S.,  4038,  Dec.  27,  1895).  It  was  an  abdominal  hysterectomy  for  cancer 
of  the  cervix,  and  hard-rubber  bougies  had  been  introduced  into  both  ureters 
before  the  operation,  in  order  to  keep  them  perfectly  distinct  throughout.  The 
result  of  the  manipulation  during  the  enucleation  was  that  the  right  bougie 
broke  off  about  10  centimeters  (4  inches)  behind  its  vesical  orifice.  I  could  not 
work  the  upper  part  of  the  bougie  down  into  the  bladder  without  injuring  the 
mucosa  with  its  sharp  edge,  so  I  lifted  the  ureter  up  and  made  the  upper  end 
prominent,  and  cut  a  hole  in  it  just  large  enough  to  draw  the  broken  bougie 
through.  The  little  opening,  3  millimeters  long,  was  closed  with  two  inter- 
rupted silk  sutures  penetrating  the  muscularis,  and  it  healed  without  a  fistula 
remaining. 

I  have  also  cut  into  the  ureter  four  times,  at  a  point  varying  from  3  to  4 
centimeters  below  the  brim  of  the  pelvis,  for  diagnostic  purposes.  The  incision 
was  made  in  each  case  a  view  of  determining  whether  the  ureter  was  in- 
cluded hi  a  ligature  in  the  broad  ligament. 

In  none  of  these  cases  had  a  bougie  been  placed  in  the  ureter  before  the 
operation,  so  that  the  exact  relation  of  the  ureter  to  the  cervix  was  a  matter 
of  doubt.  After  placing  numerous  ligatures  close  to  the  cervix  to  control 
oozing  veins,  the  ureter  was  traced  into  close  proximity  to  the  ligated  masses, 
in  a  case  of  hystero-myomectomy,  one  of  hystero-salpingo-oophorectomy  for 
pelvic  inflammatory  disease  with  dense  adhesions,  and  in  two  cases  of  pan- 
hysterectomy for  carcinoma  uteri. 

In  two  cases  after  opening  the  ureter  the  bougie  stopped  short  at  the  liga- 
tured area,  and  the  ureter  had  to  be  freed  by  cutting  the  ligatures.  Although 
33 
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tlie  ligatures  were  tightly  tiedj  the  ureter  appeared  to  have  suffered  no  harm 
from  its  brief  constriction. 

The  little  longitudinal  indsion  in  the  ureter  was  closed  with  fine  silk  mat- 
tress sutures  in  two  ca&es,  and  with  interrupted  sutures  in  tlie  other  two  casc% 
each  suture  including  the  muscular  coat  If  Diattress  sutures  are  used,  it  im- 
portant to  make  the  loop  a  narrow  one^  so  as  not  to  pucker  tlie  delicate  ureter. 


Showing  the  ureter  diviijcdi  and  the  Iowbt  ond  tied  and  i^lit  on  one  Hide,  reedy  to  reeoiTc  the  ii^»P«T  end 
which  in  drtiwn  down  into  It  by  two  traction  ligaturtfa.  Tbo  operniiop  wu»  done  on  tli0  Hght  aide  afkc 
dlviuon  of  the  ureter  In  a  hy^toro-myotnoctoiny*  Kecfivery* 

Uretero-ureterostom y,— Uretero-ureterostomy  is  t-he  anastomosiB  of 
tlie  upper  end  into  the  lower  end  of  a  divided  ureter  as  a  means  of  re-establishinfr 
its  lumen. 

The  plan  of  implanting  the  upper  end  of  a  cut  ureter  into  tlie  side  of  the 
lower  end  was  devised  and  succe^sfulij  practiced  on  the  dog  by  Weller  Van 
Hookj  of  Chicago  {Jour,  of  the  Amsr.  Meet.  A^soc.^  vol.  xxx,  March  4,  1893i,  and 
utilized  by  rae  in  the  human  being  May  1,  1893  (Ann^ila  of  Stirger^^  Jan., 
1894,  p.  70). 

The  patient  was  a  negreas  (F.  M.,  1946)  with  a  large  myomatous  uterus  filling 
the  lower  two  thirds  of  the  abdomen,  and  lifting  the  right  ureter  high  out  of 
the  pelvis. 
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The  ureter,  exposed  for  7  centimeters  of  its  length  on  the  anterior  surface  of 
an  intraligaiiientjiry  myoma  18  centiinetera  (7  inches)  in  diatneter,  looked  like 
a  Isrge  whitishj  tfat  vein  ;  it  disappeared  from  sight  at  the  cornu  uteri  among  a 
numher  of  other  vessek*  I  ttiok  it  for  a  vein,  and  doulilj  ligated  and  cut  it  in 
two^  but  a  sound  fmssed  down  into  the  bladder  and  another  up  to  the  kidney, 
after  cutting  the  ligatnre£<,  at  once  demonstrated  the  error.    After  removing  the 


SboHliMF  th«  ureter  held  in  pluoe  by  the  traetlon  lij^nturui*  which  imve  nuw  Ijccu  tkd*  The  fite  Untied 
^utarei  unite  Iho  outering  ureter  to  the  cut  edgm  of  the  intuti^Uiicipleiii  ureu^r. 


uterng  down  t-o  the  vaginal  cervix,  and  closing  the  cervicjil  stump,  I  anastomosad 
the  upper  end  of  the  iiret-er  into  the  lower  in  the  following  manner : 

The  lower  end  was  tieti  i*ith  a  eilk  Hgatnre  close  to  its  cnt  extremity^  and 
then  a  slit  about  1  centimeter  long  was  made  lengthwise  in  the  ureter  just  below 
this.  The  upper  end  was  cut  obliquely  to  avoid  too  great  a  contraction  of  its 
orifice^  and  was  drawn  down  by  means  of  a  fine  eilk  traction  suture  t^uugly  into 
the  slit,  BO  as  to  project  into  the  lower  end,  where  it  was  held  by  tine  silk  inter- 
rupted sutures,  each  one  of  wliieh  grasped  the  edge  of  the  cut  and  the  wall  of 
the  intassnscepted  end  n&  shown  in  the  figures. 

The  peritoneum  should  be  drawn  over  the  whole  aim  of  bared  pelvic  con- 
nective tii6ue,  and  tlie  abdomen  closed  witliout  a  drain^  such  as  was  used  in  this 


first  cAse.  There  was  no  leakage-j  and  the  patient  recovered  and  is  now  in  gocwl 
healtli,  over  three  tcilt^s  after  the  operation. 

A  sketch  and  a  diagram  are  also  shovm  of  a  eimilar  operation  perforuied 
upon  the  dog  by  Dr,  Bloodgood  at  the  Johns  Hopkins  Ilaspitid.  (See  Fig.  2G4,) 
See  also  important  papers  by  Bache  Emmet,  Ami^r.  Jour,  of  Oh.^  April,  1S9,% 
and  J.  W,  Bovee^  Aunah  cff  Surgert/^  Jannary,  181*T. 

Nepliro-ureterectom y. — Nepliro-uret^rectomyj  the  extirpation  of  u 
kidtjey  with  its  ureter,  is  indicated  when  there  is  a  tul>i3rcTihwis  loralized  in  one 

kidney  and  ureter,  or  when  there  is  other 
extensive  inflammatory  disease  of  the  kid- 
ney  asH<x'iate4l  witli  mwh  alterations  in  the 
ureteral  coats  as  renders  the  recovery  of 
the  ureter  after  extirpation  of  the  kidney 
improbable, 

Tlie  kidney  and  ureter  may  lie  reinoveij 
l>y  one  or  by  two  stepB  ;  by  the  first  plan 
the  kidney  is  separated  from  its  connec- 
tions, and  the  ureter  is  taken  out  imme- 
diately afterward;  by  the  second  plan  the 
kidney  m  removed,  and  at  some  sulisetjuent 
date  its  ureter,  wlncli  has  proved  trouble- 
some, is  removed  also  (ureterectomy) ;  such 
an  operation  as  the  last  was  performed  on 
a  man  by  Keynier,  and  reported  at  the 
Surgical  Society  of  Pam  {Sem.  ?^)rW.,  voL 
i,  No.  8,  Fib.  ^4,  1893) ;  his  patient  wm 
twenty  years  old,  and  had  a  uretero*pye* 
lonephritis,  for  whicli  the  right  kidney  was  removed.  He  continued  to  sutfer 
so  much  with  the  same  side  that  five  inches  of  the  upper  end  of  tlie  ureter  was 
removed  by  extending  the  lumlmr  incision,  and^  as  he  still  did  nut  improve,  an 
unsuccessful  effort  was  made  to  reach  the  pelvic  end  by  a  pamrectal  incii^ion. 
At  a  later  date  the  h^t  five  inches  of  tlie  ureter  wem  removed  through  ft 
suprapubic  incisiorj  parallel  to  the  inguinal  canal,  and  the  patient  then  made 
a  complete  recovery. 

The  better  plan  is  to  remove  both  kidney  and  ureter  together.  This  opej^- 
tion  is  more  fornddable  and  move  time-consuming  than  a  neplirectomy,  and  for 
this  Tegison  the  indications  for  its  jierfonnance  must  be  well  estal)lished<  By 
this  I  mean  : 

(a)  The  disease  must  be  sutiieiently  advanced  on  one  side  to  deniand  ne- 
phrectoniy. 

(b)  The  opposite  side  must  he  either  aoundj  or  so  near  sound  as  to  be  oajjable 
of  supporting  life  by  itself. 

(c)  The  ureter  of  the  diseased  eiile  must  also  l>e  affected  in  tlie  same  manuer 
as  the  kidney,  either  by  a  tubercular  ureteritis  or  a  pyo-ureteritis,  or  by  a  calcu- 
lous ureteritia. 


ApfAerrujiiusifl  in  a  1><hk 


The  ureter  i»  liiid  opc^n  imd  Ua  luiticn  ex- 
posftl  by  four  Tho  dirootion  of  tlst:  I  urn  til 

iiud  the  littht  Uivt^rticulutii  wbovc  tin*  auu^to- 
mosiH  are  ^hown  in  the  right-hiiQj  ii^'ure.  Ae- 
tual  sisMj*   (  >permi'jn  by  L)r.  A.  BIoodgrxKl 
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Unices  iTiiieh  caution  is  exerciiied,  the  operator  will  often  be  tempted  to  pro- 
ceed to  tills  more  formidable  operation  upon  a  false  indiciition.  For  example, 
out  of  three  cae^s  which  I  have  treated  in  this  way  (nepliro-iiretereetomY),  all 
tuljerculaTj  the  fir&t  had  an  extensive  ureteritig,  and  the  kidnej  was  renioved  ^ith 
its  ureter  down  to  the  floor  of  the  pelvig^  but  m  the  other  two  eatMje,  aUhough 
the  kidneys  were  extensiTcly  di.seased,  tubercle  batnlli  were  denion^t rated ^  and 
one  ureter  appeared  thickened  and  tender  to  vaginal  touch,  with  a  marked  mani' 
millated,  inflamed  area  about  its  vesical  orifices;  yet,  in  spite  of  all  thetM^  indica- 
tionR,  only  a  sliglit  inflaniuiatory  tliickening  was  found  on  removal,  insufficient 
to  justify  thig  part  of  the  opemtioTU 

It  is  clear  from  this  that  an  irritation  or  a  sUght  inflammatory  thickening 
may  l>e  excited  throughout  the  ureteral  tract  by  a  tuberculous  kidney,  and  that 
this  will  disappe^ir  of  itself  when  the  kidney  is  removed, 

I  would  therefore  make  these  distinctions :  The  ureter  must  not  be  removed 
with  the  kidney  simply  l)ecause  it  feels  thickened  and  tender  and  its  vesical 
orifice  is  inflamed,  but  it  must  be  removed  when  it  forms  a  large,  hard,  some- 
what gristly,  irregularly  niKlular,  exquisitely  tender  ma^,  whichj  m  a  rule,  is 
stricturcd  and  dilated  in  different  portions. 

The  first  case,  renioved  transf)eritonealIy,  has  alreatly  been  described  in  a 
section  on  tubercular  ui^teritis,    I  liave  operated  on  two  other  cases,  in  each 


I 


flQ.   S^*!,— 8IIOWIIIO    THB   LlNRP    or    Iki311ION    KADE    Of   TBS    TwO    CaMKH.   OF    Nfif IIRO-Ull1ET»RltiTOMy, 

rnu  FjteflT  OfERATiajr  28  CfKiriiiETKit^  Low**,  ahh  ipr  the  Sicowo  Opkhatiok  16  Ci£?(TiM*,?Kii* 

one  removing  the  kidney,  once  the  right  and  once  the  left,  witli  a  ureter  all 
the  way  down  to  the  vesical  end.  In  the  second  case  I  lengthened  the  lum- 
bar incision  down  to  a  point  just  above  the  pubic  spine,  and  by  detaching  the 
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peritoneum  from  the  iliae  fossa  and  tlie  lateral  pel\ic  wall,  succeeded  in  taking 
the  right  ureter  out  after  doublj  ligating  and  cutting  the  uterine  vessels,  without 

tying  any  other  vessels  or  without  opening  the 
peritonei!  ni  at  any  point. 

Removal  of  the  Right  K  id nej 
and  Ureter  through  a  Short  Luuj- 
b  a  r  and  a  Vaginal  Incision  (see  JohftJt 
IJojikim  Jfi^jdtal  ^vM^iifiy  Feb»,  1896,  p.  M), — 
Tlie  pliin  cif  operation  adopted  in  this  au^e 
worked  so  well  tliat  I  shall  deificribe  it  fully* 

The  patient  (K.  W.,  4()12,  Dee.  ^1,  1895)  was 
a  large,  stout  woman,  weighing  225  pounds,  and 
thirty  years  old.     She  had  suffered  for  two 
years  with  attacks  of  violent  pain,  beginning  in 
the  region  of  the  right  kidney  and  extending 
around  to  the  front  of  the  abdunien  and  down 
into  the  pelvis.    She  also  suffyred  from  frequent 
bumLng  micturition.     There  was  some  pus  in 
the  urine,  but  she  had  never  passe<]  any  blood  or 
a  stone.    The  attacks  of  pain,  which  at  first  w^re 
infrequent,  finally  came  on  as  often  as  three  or  four  times 
weekly,  beginning  under  the  right  shoulder  blade.    They  were 
so  violent  that  she  was  wont  to  throw  hernelf  down  on  the  tioor 
screaming. 

A  urinary  analysis,  made  after  catheterizing  botli  uretera, 
Bhowe<i  that  the  urine  from  the  right  Biile  contained  pus  wliiie 
that  from  the  left  was  free  from  it^  and  that  the  pen^entage  of 
urea  froui  the  right  kidney  was  2'!^  while  it  was  2  G  from  the 
left  kidney.    No  tubercle  bacilli  could  l>e  found. 

Operation . — The  fat  on  the  al>dominal  walls  wm  7  centi- 
meters thick,  and  the  margin  of  the  ribs  close  to  the  crest  of  the 
ihum, 

A  transverse  incision  was  made,  l>eginning  in  front  of  the 
quadrate  lumbar  muscles  and  extending  IC  centimeters  across 
the  abdomen  in  the  umbilical  line,  reaching  almost  to  the  right 
linea  seniilunaris.  Numerous  bleeding  vessels  were  clamped 
and  tied  mth  catgut.  One  large  nerve,  with  vessels  accom- 
panying it,  was  divided  lietween  the  transvemlis 
Fio.       Total  ExTmpATioK  or      and  the  peritoneum  in  the  iKJsterior  part  of  the 

TirBKBCL-Louft  Left  Kidnkv  with  j 

II^Natihal  Sian,     .    >tc.  IS,        rpj^^  perirenal  fat  was  freed  on  all  rides  of  the 

kidney,  completely  detached,  and  brouglit  out  of 
the  incision.  By  drawing  it  down  over  the  lower  Hp  of  the  incision  tiie  retml 
vessels  were  exposed,  with  the  pelvis  of  the  kidney  lying  beneath  them. 

An  examination  was  now  made  to  determine,  first,  whether  the  kidney  was 
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diseased  at  all  ;  second,  whether  a  conBervative  operation  could  l>e  done;  and, 
third,  whether  extirpation  was  neeesearj. 

The  capsule  of  tlie  kidney'  liecame  aloioet  completely  detaclied  in  the  simple 
matiipulation  net^e^ry  to  bring  it  out  of  the  ineiBion^  The  upper  and  lower 
jwjrtions  of  the  organ  looked  like  a  numial  kidney  Bubstanre  intent^elj  congested. 
^Vt  the  middle  there  was  a  zone  3  ti>  4  eentimeterg  wide  wliere  the  kidney  was 
greiitly  thickened.  This  zone  was  of  a  pale  color,  Blightly  lobulatedj  and  fluctu- 
ated on  pressure,  showing  the  presence  of  considerable  fluid  M'ithiii.  The  peel- 
ing off  of  the  ca|>sule  disclosed  a  markedly  graiuilar  white  eurfaee  over  an  area 
about  2A  centimeters  in  diameter  on  the  anterior  surface  near  the  pelvis.  A 
similar  irregular  depresssai  area  with  numerouB  white  granules  was  also  seen 
nuar  the  lower  pole  of  the 
kidnev,  surrounded  by  tis- 
sae  apparently  healthy.  Tiie 
case  was  one  of  tubercular 
nephritis,  limited  to  the 
right  side,  as  shown  hy  the 
previous  examination  of  the 
urine  separated  from  tliat  of 
the  opposite  side.  The  broad 
affecteil  zone  extending  en- 
tirely tlirough  the  central 
portion  of  the  kidney  ren- 
dered any  conservative  re- 
8L*ction  iinposBible.  The  re- 
nal vessels  were  therefore 
clamjied  in  three  artery 
forceps  I  eeiitimeter  from 
the  kidney,  after  freeing 
them  from  the  surrounding 
fat,  Eaeh  of  the  vessels 
was  tied  with  a  silk  ligature 
cut  short.  The  vein,  wdiieli 
was  8  millimeters  in  diam- 
eter when  flattened  out, 
slipped  from  the  gmep  of 
ItA  ligature  as  it  sank  Imck 

into  the  alHlomen,  Imt  forceps  at  once  cheekeil  a  hemorrhage  which  would, 
otherwise  have  been  excessive.  As  it  was,  tliere  was  a  free  oozing  from  both 
ends  of  the  mouth  of  the  large  vein,  but  it  was  fortunately  f(»und  and  caught 
hy  the  forceps  again  deep  down  in  the  abundant  fat  under  tlte  ribs,  and  another 
ligature  placed  about  it,  tising  a  needle  and  carrier  without  drawing  it  up.  Two 
other  small  actively  bleeding  vetisels  were  also  tied  in  the  perirenal  fat. 

The  kidney  and  the  entire  ureter  were  now  removetl  in  the  following  man- 
ner :  By  pulling  on  the  kidney  and  ureter,  the  latter  was  made  tense  and  so 


Fin.  267  — HK«nVAL  or  TtHsmBrtiLAlt  KitiKMT  JLHt>  CltJETKit. 

Thv  kidney  Hrtiu^ht  out  of  the  liorjunjUil  ifjciftion  m  Uiu  ri^ht 
loin;  tkc  Vt^tuKvU  oret'NfKwvd  and  t^ftily  to  tie.   The  unitor  Uiven 


eaailj  followed  and  di^geet^d  out  of  ite  cellular  bed,  with  the  index  and  middle 
fingers  pushing  the  peritoneum,  the  aseendhig  colon,  and  the  caput  coli  to 
one  side,  and  stripping  off  tlie  loose  cellular  tissue  surrounding  the  ureter.  Thie 
disfiection  wae  carried  down  to  the  brim  of  the  pelvis,  and  the  common  iliac 
artery  coutd  be  feh  with  the  tips  of  the  fingera  over  its  entire  length,  with  tlie 
tliumh  rcjiting  on  the  surface  of  the  alxlonien,  the  end  of  the  thumb  reaching 
the  anterior  superior  spine. 

I  ntjw  freed  the  ureter  down  to  its  vaginal  portion  by  intrmlncing  the  en- 
tire hand  and  part  of  the  foi-eann  mto  the  cellular  tissue,  at  first  between  tJie 


FlO»  2li-  ■  ■  .%t.  rill-    Ivil'NKy  LjlETKIi*  bllijWlN«  7HL    I  a^  IHTV   WITH    V.  I  .    .  \S 

l  ALl'ATLLt  ASU   FlihKl>   ALL  TJtK  WAV  UoWN  TU  THK   COHSlii?!    IhlM    AtLTKHV    WJ  UluLl    IS  J  KuiH  i  Ufft 
THE  EnTIWK  HaNU  into  the  ThANHTERBE  iNCIfilOlf.     SHruNtJ  BXtV* 

peritoneum  and  tlie  al)donnnaI  wall,  then  under  tlie  peritoneum  of  the  false  pel- 
vis, and  titially  l)etween  the  peritoneum  and  the  walls  of  the  true  pelvis.  This 
blunt  dissection  with  the  lingers  was  facilitated  l)y  pulling  on  the  kidney  and 
making  the  ureter  tense.  In  this  way  I  freed  it  and  followed  it  forward  to 
the  broad  ligament.    At  this  i>uint  considerable  resLstanee  was  felt,  and  the  ure- 
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tcr  appeared  to  the  touch  to  pass  through  a  hole  with  a  sharp  border  in  its 
upper  part.    Above  this  I  distinctly  felt  the  uteriue  artery  pidsatiug. 


Fio*         hShuwiso  thk  Mirrtion  or  Buiuvisa  ruH  L*jwic«  Knu  of  fH«  Uriter  TURwiuir  the 

Vaginal  Vaiilt. 

The  Xipper  bund  intrrwluCTd  thrt^ugh  t!je  JioHzontiil  mci*ion  luAih  the  uri'k*r  And  lifts  up  the  utiinne 
nncry,  while  ifie  vAianjil  vault  b  opetivd  by  a  fair  of  shftTp-puitiU'il  deiNKirs  to  allow  tb.«  ureter  to  be  dmiririi 
tiiroii^h*   Thi^J  step. 


At  this  juncture  the  ureter  broke,  about  6  centimeters  from  the  kidney  ;  the 
lower  end  wa&  at  onee  caught  in  foi^ceps  and  held,  while  by  dint  of  pu(^hing  and 
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working  in  my  finger  I  succeeded  in  freeing  about  two  centimeters  more  of  the 
ureter.  Before  doing  this,  however,  I  put  a  stout  silk  ligature  over  the  abdom- 
inal end  of  the  ureter,  and  by  means  of  one  hand  in  the  pelvis  and  the  other 
holding  the  long  outside  end  of  the  ureter  I  succeeded  in  tying  a  knot  about  it, 
just  behind  the  broad  ligament ;  then  with  a  long  pair  of  scissors  introduced 
through  the  aMominal  incision  and  controlled  by  the  hand  introduced  into  the 
pelvis  in  the  same  way,  the  ureter  was  cut  off  half  a  centimeter  above  the 
ligature,  after  taking  care  to  milk  back  any  of  its  contents  and  to  keep  the 
upper  end  tight  squeezed  until  it  was  removed. 

The  vagina  was  now  thoroughly  disinfected,  and,  with  the  patient  still  lying 
on  her  left  side,  I  passed  two  fingers  of  my  right  hand  up  to  the  vaginal  vault, 
and  with  my  left  hand  introduced  into  the  pelvis  through  the  abdominal  incision, 
I  brought  both  hands  together  with  nothing  but  the  vaginal  tissue  between 
them.  I  now  made  an  opening  in  the  vaginal  vault  and  brought  the  end  of  the 
ureter  through  it  and  clamped  it  in  a  pair  of  forceps,  until  the  abdominal  wound 
was  closed,  when  the  vaginal  end  was  removed  also. 

This  opening  was  made  in  the  following  manner :  I  passed  my  entire  left 
hand  through  the  abdominal  wound  down  into  the  pelvis  and  pressed  the  index 
and  middle  fingers  against  the  right  vaginal  fornix,  at  the  same  time  lifting  up 
the  uterine  artery  on  the  index  finger  so  as  to  avoid  any  danger  of  cutting  it ; 
the  end  of  the  ureter  lay  between  these  fingers.  The  index  and  middle  fingers 
of  the  right  hand  were  now  introduced  into  the  vagina  (the  patient  was  lying  in 
the  left  lateral  posture)  and  pressed  up  against  the  fingers  of  the  left  hand  in 
the  abdomen,  the  palmar  surfaces  of  both  hands  being  turned  upward.  The 
opening  in  the  vault  necessary  to  draw  the  end  of  the  ureter  into  the  vagina  was 
now  made  by  the  ai^sistant,  who  introduced  a  pair  of  sharp-pointed  scissors 
along  my  fingers  up  to  the  vaginal  vault  and  pushed  them  through  the  thin 
septum,  guided  by  my  instructions ;  he  then  spread  the  blades  of  the  scissors 
and  withdrew  them,  in  this  way  enlarging  the  hole  in  the  vault  to  about  2  centi- 
meters. The  opening  was  situated  about  2  centimeters  to  the  right  of  the  cer- 
vix. The  bleeding  from  this  torn  wound  was  venous  and  slight.  With  a  pair 
of  forceps  pushed  through  this  vaginal  opening,  the  ligature  attached  to  the 
end  of  the  ureter  was  now  caught,  and  the  ureter  drawn  through  the  vagina  and 
held  there  by  forceps  while  the  abdominal  wound  was  being  closed. 

Closure  of  the  Abdominal  Incision. — The  whole  wound  tract 
was  first  irrigated  with  normal  salt  solution.  Although  the  bleeding  was  slight, 
a  drain  was  put  in  on  account  of  extensive  separation  of  the  cellular  tissues  and 
the  fear  of  the  accumulation  of  the  products  of  a  serous  weeping.  The  fascia 
and  muscles  were  brought  together  by  interrupted  silver-wire  sutures,  with  a 
gauze  drain  in  the  middle,  and  the  fat  and  skin  were  closed  by  buried  and  sub- 
cuticular cat-gut  sutures. 

The  condition  of  the  patient  was  excellent,  and  the  pulse  as  quiet  as  if  no 
operation  had  been  performed  at  all.  I  therefore  did  not  hesitate  to  put  her  at 
once  hi  the  lithotomy  position  and  proceed  with  the  extirpation  of  the  remain- 
der of  the  ureter  per  vaginam.    The  end  of  the  ureter  and  the  hole  in  the  vault 
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were  exposed  by  tising  retractors  and  eatc^Iiing  the  riglit  side  of  the  cervix  with 
a  bullet  forceps  and  drawing  it  stronglj  to  the  left.  By  pulling  on  the  forceps 
holding  the  ureter  it  was  made  tensCj  while  I  cut  down  througli  the  vaginal 
wall,  at  first  at  the  side  between  the  anterior  and  the  lateral  wallsj  and  then 
curving  the  incision  forward  under  the  base  of  the  bladder  to  a  point  within  1^ 
centimeter  of  the  end  of  the  ureter  in  the  bladder*   The  ureter  broke  off  3  centi- 


Fia*  2T0. — RsMorAL  of  mm  KituriEV  with  tiie  t'RBTieK. 
Th«  Iftftt  step,  the  removal  of  the  low^r  end  of  tlio  ureter  thnmtjh  thu  vajrina.   Th*  nr^iat  has  been 
drawn  through  the  *jpi>nmff  made  in  the  vti^nAl  vault.    Tha  datw<i  line  iudicatei^  tho  direction  of  Uie  L^- 
«i*;on  Ui  exp^mi  the  uretor  down  to  lt«  ve*teul  eitnjmity*    Fourth  i*tcp. 

meters  l>eIow  the  vaginal  vault,  and  I  had  some  difficulty  in  finding  the  short 
end  in  the  tissue  by  the  eensc  of  touch  and  in  gra^^ping  it  with  the  forceps. 
There  was  a  free  venous  oozing  from  tlie  cut  vagina  below  tlie  vault.  The  ure- 
ter broke  once  more,  and  this  time  at  its  vesical  extremitjj  and  as  I  could  not 
find  the  end  again  1  cloaed  the  wound  and  stopped  the  bleeding  by  introducing 
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aboot  eix  catgnt  sutures,  tied  tightly.  Tlie  hole  in  the  vault  commttni 
with  e^rtengive  cellular  area  above  was  left  open  for  an  inferior  draiiL,  whieli 
was  now  inserted,  pushing  n  pie<»e  of  io*lnform  gauze  well  up  into  the  cAvdty 
and  leaving  its  end  hanging  down  in  the  vagina. 

The  recovery  of  this  patient  proceeded  without  a  single  unfavorable  symp 
torn,  and  she  is  well  two  years  later, 

Pathological  K  e  p  o  r  t  .—The  specimen  consists  of  the  left  kidney  and 
ureter.    The  lower  half  of  the  kidney  is  t>*5  centaraeters  long,  4  broad^  and  5 

thick.  It  is  for  the  most  part  of  a  dark*TBd 
colorj  Imt  on  its  anterior  surface  presents  thret 
pale,  sHghtly  elevated  area^  composed  of  ag- 
gregations of  minute  yellow  tubercless.  The 
remaining  portion  of  the  kidney  presents  » 
lobulated  appearance,  and  is  6  by  4'5  centime- 
ters in  its  various  diameters.  This  portion  of 
the  kidney  is  soft  and  yielding,  and  on  seetioa 
is  found  to  consist  of  three  or  four  large  * 
seous  abscesses  containing  thick,  cream3%  odor- 
less fluid.  The  lower  lialf  of  the  organ  is  in 
most  parts  normal  in  apj^earance,  but  at  one 
point  contains  a  caseous  nodule  1  centimeter 
in  diameter.  The  pehis  of  the  kidney  is 
smooth  and  glistening.  The  ureter  is  1^  centi- 
meters in  length ;  in  the  vicinity  of  the  kidney 
it  is  5  millimeten?^  in  diameter,  at  its  vesical  end 
^  millimeters  \  it  is  firm  and  eomewhat  rigid. 

The  walls  of  the  absceeses  are  comj 
of  n  pical  txiberculoug  granulation  ti^ne,  lined 
by  caseous  detritus.   The  Ossoe  in  the  vicinity 
of  the  tnberculoQs  abseeaeea  is  greatly  altemL 
Many  of  the  glomeruli  are  completely  hyaline,  others  are  compr 
by  the  greatly  thickened  capsule.    The  connective  tissue  is  markedly 
increased,  and  mattered  here  and  there  throughout  it  are  young  tubercu- 
lous noilules.    The  i>elvis  uf  the  kidney  has  an  intact  surface  epitlieliuitt 
sliglitly  infiltrated  with  small  round  cells.   The  stroma  beneath,  however, 
show^  marker!  ^mall  round-celled  infiltration.    Sections  from  tlie  upper 
and  middle  portions  of  the  ureter  are  also  slightly  infiltrated  by  small 
round  cells.    The  ureter  in  the  vicinity  of  the  bladder,  although  dilated, 
is  little  altered-    The  ureter  thn>ughuut  its  course  shows  no  trace  of  the 
tuberculous  process.    Tnl^ercle  Imdlli  were  found  in  the  wall  of  tbe 
areas  in  the  kidney. 

Diagnosis TuberculoeiB  of  the  kidney. 
The  diagnoses  were  made  in  tins  and  in  the  eeeond  case  referred  to  by 
symptoms^  by  palpationi  by  inspection,  and  by  the  analjsea  of  the  separated 
Qiinea. 


Fig.  2T1  —  Kkmoval  or  KiDjnci- 

TubcjvQlir  zoQe  on  snrfacti  of 
kidiivir.  Ttie  two  lower  pjcoM 
t*f  the  oiTter  below  the  lljiimturv 


wrn?  removed  through  the 
Op.  Dw>  SI,  IS*5. 
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The  patients — all  three — presented  a  history  of  pam  in  the  side,  extending 
down  the  course  of  the  ureter  and  accompanied  by  frequent  painful  micturition. 

In  the  first  case  the  renal  symptoms  were  masked  by  the  strangury  in  the 
bladder,  due  to  cystitis  and  some  tubercle  nodules. 

In  the  second  case  the  intense  pain  in  the  left  side,  and  in  the  third  case  in 
the  right  side,  accompanied  in  both  cases  by  attacks  of  intense  renal  colic, 
pointed  toward  the  chief  focus  of  the  disease. 

By  palpation  in  all  cases  the  pelvic  portion  of  the  ureter  was  found  to  be 
enlarged  and  thickened,  but  only  in  the  first  case  did  it  show  any  nodular 
enlargement.  There  was  also  in  each  case  a  point  of  tenderness  at  the  place 
where  the  ureter  crosses  the  pelvic  brim.  It  was  also  shown  by  palpation  that 
the  ureter  of  the  opposite  side  was  normal. 

By  inspection  the  bladder  was  shown  to  be  normal  excepting  around  the 
orifice  of  the  ureter  on  the  diseased  side,  where  there  was  a  reddened  granular, 
mammillated  appearance. 

The  separated  urines  showed  that  the  abnormal  constituents  of  the  urine 
came  entirely  from  the  side  indicated  by  this  appearance  in  the  bladder,  and 
that  the  opposite  side  was  sound. 

Tubercle  bacilU  were  found  in  the  first  case  after  a  patient  search ;  in  the 
second  case  bacilli,  undoubtedly  tubercle  bacilli,  were  found  which  had  some 
of  the  characteristics  of  the  smegma  bacillus.  In  the  third  case  no  bacilli  were 
found,  and  the  diagnosis  depended  upon  the  history  and  the  physical  examina- 
tion.   (See     77.  //.  BuU,,  Feb.  and  March,  1890.) 


CHAPTER  XIV. 


OPEBATIONS  UPON  THE  CERVIX  OF  THE  TJTEBUS,  INCIiXJDING 
DILATATION  AND  CIJRETTAaK 

1.  Dilatation. 

2.  Curettage :  1.  Preparation  and  examination  of  uterine  scraping.   2.  Normal  uterine  mucosa. 

3.  Acute  endometritis.  4.  Chronic  endometritis.  5.  Decidual  endometritis.  6.  Mucous 
polypus.  7.  Remnants  of  abortion.  8.  Tuberculosis  of  the  endometrium.  0.  Cancer  of 
the  body  of  the  uterus.  10.  Adeno-carcinoma  of  the  body  of  the  uterus.  11.  Sarcoma  of 
the  uterus.  12.  Curettage  for  cancer  of  the  cervix:  a.  Epithelioma  of  the  cervix,  b.  Adeno- 
carcinoma of  the  cervix. 

3.  Repair  of  the  lacerated  cervix. 

DILATATION. 

The  cervical  canal  is  dilated  for  the  relief  of  dysmenorrhea,  and  for  the  pur- 
pose of  removing  portions  of  the  endometrium,  or  the  remains  of  an  incomplete 
abortion,  and  to  overcome  sterility. 

For  dysmenorrhea,  the  operation  of  dilating  the  cervix  does  not  yet  stand 
upon  a  scientific  basis,  as  its  mode  of  action  is  not  clear  and  the  results  are  far 
from  uniform.  While  a  small  percentage  of  cases  are  cured,  and  a  larger  per- 
centage are  relieved,  still  a  considerable  number  are  not  in  the  slightest  degree 
benefited.  A  common  cause  of  failure  is  a  want  of  care  in  selecting  suitable 
cases.  The  general  practitioner,  and  even  many  specialists,  fall  into  a  common 
error  of  beginning  the  treatment  of  all  cases  of  dysmenorrhea  by  a  dilatation, 
without  a  proper  preliminary  search  for  other  causes  of  pain,  such  as  tubal  and 
ovarian  disease,  pelvic  peritonitis,  and  the  presence  of  small  fibroids  in  the  uterine 
walls.  It  must  not  be  forgotten  that  dysmenorrhea  is  but  a  symptom  common 
to  a  variety  of  diseases,  and  to  make  clear  its  relation  to  a  variety  of  pelvic  affec- 
tions which  are  most  apt  to  escape  detection  upon  a  superficial  examination,  I 
have  analyzed  255  of  my  cases  of  pelvic  peritonitis  with  adherent  ovaries  and 
tubes,  tubercular  peritonitis,  hydrosalpinx,  pyosalpinx,  and  catarrhal  salpingitis, 
taken  consecutively.  Of  these  255  cases,  185  suffered  from  dysmenorrhea,  and 
it  was  absent  in  but  70  cases  ;  therefore,  from  this  analysis  it  would  appear  that 
72  per  cent  of  pelvic  inflammatory  cases  present  dysmenorrhea  merely  as  a 
complication. 

In  spite  of  failure,  even  in  many  of  the  well -selected  cases,  the  relief  and  the 
occasional  cures  effected  make  dilatation  one  of  the  most  important,  and  often 
one  of  the  most  satisfactory,  of  all  the  minor  gynecological  procedures. 

The  most  suitable  cases  for  dilatation  are  those  in  which  the  pain  is  spas- 
modic, begins  with  the  flow,  and  is  most  intense  during  the  first  day  or  two. 

Operation. — Dilators  of  the  Goodell- El  linger  pattern,  of  three  sizes,  are 
needed  ;  the  smallest,  having  smooth  blades,  is  4  millimeters  in  diameter,  and  the 
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two  lafger  5  and  6  millimeters  in  diameter,  reepectively,  both  cornigated^  as  rec- 
otnmeiided  by  the  late  Dr*  William  GoodelL  Mj  own  dilators  have  a  spring 
between  the  handler,  but  are  not  prodded  with  ratchet  or  screw.  The  handles 
are  bent  at  an  angle  and  maile  large  enough  to  he  grasped  in  the  full  hand  ;  the 
dilating  end  h  blunt  and  but  slightly  curved  {Fig. 
273),  Light  instnimenta  with  a  strong  curve  and  a 
tapering  pijint  are  dangerous  and  must  be  avoided. 

Slow  dilatation  by  means  of  sponge  or  tupelo  tents, 
formerly  so  mncli  ui^edj  has,  by  common  consent,  been 
generally  abandoned  on  account  of  the  gimt  danger 
of  septic  infection*  The  uteri,  which  need  dilat4ition 
and  ciirettagej  are  often  already  infected,  and  the  use 
of  a  hard  foreign  body,  which  bruises  and  kccrates 
the  tissue  and  makes  a  constantly  increasing  firtn 
pressure^  seems  to  offer  just  those  conditions  which 
are  most  favorable  to  the  rapid  introduction  of  patho- 
genic organisms  into  the  aystem.  In  many  instances 
the  patient  survives  snch  a  treatment  with  a  chronic 
jxjlvic  inflammation.  Two  such  c^ses  have  come  un- 
der my  notice  recently  ;  one  lady,  a  prominent  mem- 
!>er  of  society,  died,  and  the  other  would  have  died 
if  she  had  not  been  promptly  reheved  by  skillful  snr- 
gery. 

The  first  case  was  examined  by  my  assistant,  Dr, 
T,  H,  Cullen  {Jvhm  Ilopk,  Rep,^  vol  vi,  Path.  No.  8G9),  Criminal  abortion  had 
l>een  induced  in  the  fourth  month  of  pregnancy  and  the  patient  died  of  a  septic 
peritonitis  in  sixteen  days.  At  the  autopsy  the  peritoneum  contained  several 
quarts  of  purulent  fluid,  and  the  enlarged  soft  uterus  was  removed.  On  section 
its  walls  were  found  to  contain  numerous  small  abscesses;  the  alcoholic  speci- 
men measured  IB  by  9  by  6  centimeters,  and  its  cavity  was  9  centimeters  l*>ng 
and  contained  six  pieces  of  wood  (parts  of  an  elm  tent),  wbichj  uniteil,  formed 
a  perf^t  cone  with  a  liole  perforating  its  l>a6e.  T}ie  uterine  walls  were  exten- 
sively necrotic,  and  cocci  were  found  everywhere  in  the  vessels  and  in  the  thick 
sheet  of  fibrin  which  covered  the  utenis. 

In  another  case,  the  physician  in  attempting  tt*  induce  an  abortion,  thrust  a 
wooden  tent  through  the  posterior  wall  of  the  n terns  into  the  peritoneal  cavity ; 
the  tent  entered  the  nterine  wall  at  its  junction  with  the  cervix,  and  transfixed 
it  obliquely^  emerging  through  the  peritoneal  surface  near  the  fundus.  The 
patient  was  brought  to  Dr.  W.  E,  Ashton,  of  Philadelphia,  who  openetl  the 
alidomen  (March,  1889)  and  removed  the  uterus,  tubes,  and  ovaries.  The 
patient  recovered* 

The  antiseptic  preparations  for  dilatation  and  curetting  consist 
in  a  thorough  preliminary  cleansing  of  the  vagina,  as  deHerit)ed  in  Chapter  VI IL 

I  always  precede  dilatation  and  curettage  by  a  careful 
bimanual  examination  to  determine  the  condition  of  the 
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OPERATIONS  UPON  THE  CERVIX  OF  THE  UTERUS. 


organs  and  the  exact  position  of  the  uterus.  If  the  direc- 
tion of  the  uterine  canal  is  known  it  aids  greatly  the  introduction  of  the  uterine 
dilator. 

In  the  virgin  the  index  finger  must  be  introduced  into  the  vagina  slowly 
and  gently,  to  avoid  injuring  the  hymen.  When  the  finger  touches  the  cervix 
a  pair  of  tenaculum  forceps  is  introduced  and  the  cervix  firmly  grasped  by  ite 
anterior  lip.  The  finger  is  now  withdrawn  and  traction 
made  with  the  forceps  until  the  os  uteri  is  seen  at 
the  vaginal  outlet. 

When  the  orifice  is  small,  or  the  examining  finger 
large,  in  order  to  avoid  injuring  the  hymen  the  position 
of  the  cervix  must  be  determined,  without  vaginal  exam- 
ination, by  a  carefid  rectal  palpation;  the  tenaculum 
forceps  are  now  introduced  into  the  vagina,  and,  under 
the  guidance  of  the  rectal  finger,  the  anterior  lip  of 
the  cervix  is  cautiously  caught  and  drawn  down  to  the 
outlet. 

In  married  women  and  those  who  have  borne  children 
the  posterior  vaginal  wall  may  readily  be  retracted  by  a 
Sims  or  Simon  speculum,  or  indeed  with  two  fingers,  ex- 
posing the  cervix,  which  is  grasped  with  the  tenaculum 
forceps  and  drawn  down. 

The  smallest  dilator  is  now  taken  up,  poised  delicately 
between  the  fingers  just  like  a  pen,  and  gently  introduced 
witliin  the  extenial  os,  and  pushed  up  the  amal  to  the 
internal  os.  The  dilator  must  never  be  grasped  with 
handles  braced  against  the  palm  of  the  hand  and  forced 
through  obstnictions.  When  resistance  is  encountered, 
as  it  commonly  is,  in  passing  from  the  internal  os  into 
the  uterine  cavity,  the  dilator  must  be  withdrawn  a  little 
and  gently  coaxed  up  in  a  slightly  different  direction, 
until  by  repeated  efforts,  without  force,  it  finally  passes 
the  obstruction  and  slips  in. 

I  have  seen  a  death  result  from  neglect  of  this  pre- 
caution and  the  use  of  a  sharp  dilator  (see  Ainet\  Jour. 
01)8,^  Jan.,  1891).  The  surgeon  pierced  the  posterior 
wall  of  the  anteflexed  uterus  at  its  cervical  junction,  and 
tore  a  \vide  hole  into  the  peritoneum.  He  then  inserted 
a  coarse  sponge  tent  into  the  cervix,  which  projected 
Fio.  i>r.3.-G«M,i»ELL-ELLiN-  partly  within  the  peritoneal  cavity.  The  patient  died  in 
oKK   Dilator,   with    a  fcw  davs  of  pcritonitis,  iu  spitc  of  an  effort  which  I 

^I•KI^•0    KETWEEX    THE  •  *  '  r 

Handles,  bit  witiioi  t    made  to  save  licr  by  opening  and  draining  the  abdomen. 
^.  .      The  risk  of  perforating  an  anteflexed  uterus  in  this  wav 

1  he  corruirations  on  the      .  ./.it  •    •  " 

bhuies  prevent  slippinirdur-     is  SO  manifest  that  I  cau  uot  cscapc  the  conviction  that 

iiii:  the  dilatation.    3^  on.li-  ,  'j  i  j  ^ 

nary  size.  such  an  accidcut  has  liapixjned  more  frequently. 
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With  tlie  hlade^  of  the  inBtniment  well  introduced,  I  dilate  the  canal  first  in 
one  direction,  then  relaxing  the  presfiui-e,  the  blades  clos^e  and  I  rotate  the  dihiti^r 
a  httle,  gentiv  dilating  another  portion,  and  so  on,  continuing  all  around  the 
cirrle  back  to  the  first  point.  The  cervix,  yielding  to  tlie&e  repeated  gentle 
impaetsi  froni  within  un  all  sides,  gradually  and  equably  dilates  to  tlie  necessary 
flegree  without  laceration.     In  this  way  in  a  minute  or  two  the  canal  opens 
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tip  enough  to  admit  a  larger  corrugated  dilator,  with  whitdi  the  dilatation  is 
con  tinned  in  like  manner  from  side  to  side,  an  tero- posteriorly  and  at  all  pi>ints 
l^etween.  This  extent  of  dilatation,  large  enougli  to  allow  the  intmloctiou  of  a 
iKuigie  1  centimeter  in  diameter,  is  usually  snfficient  for  tlve  relief  of  dysmen- 
orrhea or  for  curettage.  A  somewhat  greater  dilatation  may  be  securnd  by 
using  the  largei»t- sized  dilator,  but  not  ^vithout  risk  of  too  great  injury  to  the 
cervix.  It  is  unjiistifiahle  to  attempt  to  dilate  a  cervical  canal  sutficiently  to 
permit  the  intro<luction  of  the  index  finger  into  the  uterine  cavity,  for  such  a 
degree  of  dilatation  mn  only  t>e  effected  by  extensive  rupture  of  the  cervix, 

8neh  a  metliod  of  dilating,  hy  repeateil  impacts  on  the  cervical  canal  from 
all  directions,  is  far  better  than  the  common  method  of  opening  a  dilator  con- 
trolled by  a  ratchet  or  screw,  and  expending  all  the  force  in  one  direction,  until 
the  cervical  fibers  split  and  a  tear  is  produced.  The  oljjections  to  tins  methi>d 
are  the  damage  done  the  cervix,  the  greater  danger  of  sej^tic  infection,  and  the 
st^ar  left  when  the  rent  heals,  with  the  iM>si?ibility  of  a  carcinoma. 

While  the  operation  of  dilatation  and  curettage  is  usually  considered!  a  ^afe 

procedure,  and  is  folh)wed  by  little  or  no  mortality,  it  may  have  decided  dan- 

geiB  which  must  1>€  considered. 
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Normally,  the  uterine  wall  ie  firm  and  remstant,  and  even  marked  pres^re 
niivde  upon  it  by  the  sharp  curette  would  not  be  sufficient  to  perforati^  iu  walln; 
liiit  oeeuftionally  the  nm.s€^ular  ti&isne  is  thin  and  frialilCj  and  even  tljc  slightest 
pressure  suffices  to  cause  a  rupture.  This  is  especially  liable  to  ocscur  in  euret- 
tii^  after  Jilwrtiou  or  in  septie  I  have  known  of  tliree  dmtli^  occurriTig 

in  young  wonven  from  puritonitis  produced  by  perforation  with  a  curette,  autl 
several  dnzudful  accidents  have  l>een  recorded. 

In  a  erne  of  tuberculosis  of  the  uterus,  occurring  in  iny  service  at  the  Johnii 
IIopkiuB  lloi^pitiil,  the  cervix  was  ruptured  I jy  the  dilator  lutemlly  into  the 


Rkcovkry.    Or.  Bv  1>W-  W,  J*X  A^iito?*, 


broad  ligament  and  then  into  the  peritoneum,  so  that  a  portion  of  the  omentum 
escaped  through  the  opening,  Tlie  cervix  had  been  but  moderately  dilateii, 
when,  on  starting  to  curette,  the  tip  of  the  omentum  was  seen  projecting  frowi 
the  cervix,  at  once  revealing  the  character  of  the  ac*eident.  AlHloniiual  section 
wa.^  at  once  performed,  the  prolapsed  omentum  withdrawn,  and  the  opening 
into  the  broail  Signment  sutured.  An  unsuspectetl  general  tul>ert*ulosis  of  the 
[M?ritoiieuin,  with  tiibereulous  ap}x?ndages,  was  then  discovereiL  Tlie  append- 
figcs  were  removed,  and  the  patient  maile  a  goo<l  recovery.  In  thi^*  eai?e  the 
uterus  wa^  thin  and  softened  by  the  tuberculous  prot*«S8. 

In  ease  of  perforation  of  the  fundus  by  the  curette,  there  are  two  plans  uf 
treatment  feasible — either  to  pack  the  uterine  cavity  with  gauze  and  allow  tlic 
oi>ening  to  close  of  itself,  or  to  oiien  tlie  abtlonien  and  suture  the  rent  with  t^at- 
gut.    IlnWs  the  rupture  is  extensive,  I  advise  tite  former  course ;  if  there 
any  escape  of  bowel  or  omentum  it  will  be  safest  to  do  a  celiotomy. 
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Perforation  of  the  fundus  with  a  uterine  sound  has  occurred  six  times  in  my 
personal  experience  without  any  serious  trouble  following  the  accident,  but 
death  from  peritonitis  followed  in  a  case  in  the  hands  of  one  of  my  assistants. 

In  a  case  seen  by  Dr.  M.  D.  Mann,  of  Buffalo  {Amer,  Jour,  of  Obs,j  1895, 
p.  603),  a  young  practitioner  forcibly  dilated  the  cervix  in  order  to  remove  the 
ovum  in  an  early  abortion  which  the  patient  had  induced  by  means  of  a  cathe- 
ter. In  using  a  sharp  curette  and  his  finger,  after  clearing  out  the  ovum,  he 
caught  hold  of  and  tore  a  loop  of  the  intestine.  Dr.  Mann  was  called  in  ^dthin 
an  hour  and  a  half,  opened  the  abdomen,  and  found  a  hole  in  the  center  of  the 
fundus  of  the  uterus  large  enough  to  admit  the  finger;  the  ileum  was  divided 
close  to  the  ileo-cecal  valve,  and  was  separated  from  its  mesentery  fully  six 
inches;  the  head  of  the  colon  was  bruised  and  infiltrated,  and  the  abdomen  con- 
tained some  blood  and  feces.  The  patient  recovered  after  the  closure  of  the 
hole  in  the  uterus,  and  the  inversion  of  the  head  of  the  colon,  followed  by  the 
removal  of  the  detached  bowel  and  the  making  of  a  new  ileo-colic  anastomosis 
with  a  Murphy  button. 

Dr.  J.  B.  Harvie,  of  Troy,  N.  Y.,  had  personal  cognizance  of  a  case  in 
which,  after  dilating  the  uterus,  a  young  practitioner  passed  in  a  pair  of  forceps 
to  catch  the  ovum  and  drew  out  and  cut  off  six  feet  of  bowel  (!)  without  realizing 
what  he  had  done. 

In  a  similar  case  of  extensive  intestinal  injury  following  the  perforation  of 
the  uterus  with  a  curette,  Dr.  C.  P.  Noble,  of  Philadelphia,  opened  the  abdomen 
and  resected  three  feet  of  the  small  intestine  successfully. 

(:URKTTA(}K. 

Curettes  are  used  to  remove  the  superficial  portions  of  the  uterine  mucosa 
in  endometritis;  to  secure  bits  of  tissue  for  diagnostic  purposes  in  suspected 
cancer  of  the  body ;  to  remove  portions  of  an  ovum  incompletely  cast  off ;  and 
to  clean  out  the  broken-down  tissue  of  a  cancerous  cervix  where  the  disease  has 
progressed  beyond  hope  of  a  radical  cure.  Sharp  curettes,  handled  with  extreme 
delicacy,  are  most  serviceable;  the  blunt  curettes  often  advocated  are  but  in- 
sufficient substitutes. 

A  careful  microscopical  study  of  the  tissue  should  follow  the  removal  by  the 
curette  in  every  case,  and  the  following  conditions  should  be  looked  for : 

Normal  uterine  mucosa. 

Acute  endometritis. 

Chronic  endometritis. 

Endometritis  decidualis. 

Mucous  polypi. 

Kemnants  of  abortion. 

Tuberculosis  of  the  endometrium. 

Carcinoma  of  the  body  of  the  uterus. 

Sarcoma  of  the  uterus. 

Cancer  of  the  cervix. 
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Preparation  and  Examination  of  Uterine  Scrapings. — 
In  examining  portions  of  the  endometrium  I  use  the  formalin  method  intro- 
duced by  my  assistant.  Dr.  T.  S.  Cullen  {Johns  Ilopk.  Hasp.  BvU,,  April,  1895), 
which  obviates  the  tedious  delays  of  ten  days  or  two  weeks  incident  to  older 
methods  of  preparation  and  permits  a  diagnosis  to  be  made  within  fifteen  minutes 
— that  is  to  say,  while  the  patient  is  still  under  anesthesia ;  if  necessary,  a  radical 
operation  may  then  be  performed  at  once. 

The  procedure  is  the  following : 

(a)  Place  frozen  sections  of  the  fresh  tissue  in  a  5  per  cent  aqueous  solution 
of  formalin  for  from  three  to  five  minutes. 

(b)  Immerse  in  a  50  per  cent  alcohol  solution  for  three  minutes. 

(c)  Place  in  absolute  alcohol  one  minute. 

(d)  Wash  in  water. 

(e)  Stain  in  hematoxylin  for  two  minutes. 

(f)  Decolorize  in  acid  alcohol. 

(g)  Rinse  in  water,  to  which  Dr.  T.  Brown  has  recently  recommended  the 
addition  of  two  or  three  drops  of  ammonia,  which  rapidly  brings  back  the  char- 
acteristic hematoxylin  color. 

(h)  Stain  with  cosin. 

(i)  Transfer  to  95  per  cent  alcohol. 

(k)  Pass  through  absolute  alcohol,  creosote,  or  oil  of  cloves,  and  mount  in 
Canada  balsam. 

A  cylinder  of  condensed  carbonic-acid  gas  is  kept  in  a  room  adjoining  the 
operating-room,  in  order  to  facilitate  the  immediate  making  of  the  frozen  sec- 
tions, to  be  passed  at  once  through  the  routine  described. 

By  securing  an  early  diagnosis  in  this  way  the  patient  is  often  relieved  of 
the  necessity  of  taking  an  anesthetic  twice,  and  cases  arriving  from  a  distance 
save  from  ten  days  to  two  weeks  of  their  time  in  the  hospital. 

It  is  easier  to  cut  fine  sections  after  the  tissue  has  been  first  hardened  in  the 
formalin,  according  to  the  second  plan  also  recommended  by  Dr.  Cullen,  as 
follows : 

The  scrapings  are  placed  immediately  in  a  10  per  cent  formalin  solution, 
kept  in  small  specimen  bottles,  always  at  hand.  In  two  or  three  hours  after 
they  are  sufficiently  hardened  to  cut  readily,  frozen  sections  are  made  and  left 
in  a  50  per  cent  alcohol  solution  three  minutes,  when  the  succeeding  steps  arc 
as  described  above. 

The  curetted  specimens  should  be  plac'cd  in  a  bottle  by  themselves  and 
labeled  at  once,  and  when  the  sections  are  cut  no  similar  open 
dishes  containing  sections  should  be  lying  about,  nor  should 
they  be  passed  through  the  fluids  together  with  other  sections,  in  order  to  avoid 
the  terrible  mistake  of  confusing  two  cases,  and  so  drawing  erroneous  conclu- 
sions. In  all  my  experience  of  many  hundreds  of  examinations  this  accident 
h'is  happened  once. 

The  patient  had  a  uterus  of  normal  size,  and  was  nearly  exsanguinated  by 
protracted  excessive  hemorrhages.    I  operated  upon  her  for  a  cancer  of  the 
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body  of  the  utenjB,  diagiioised  from  curettinge.  Upon  openhig  tlie  alKlomeii  I 
found  not  a  cancer,  but  a  eciall  pediciilated  fibroid  tuwior^  lying  in  the  cer%nx, 
which  had  not  been  felt  during  tlie  curettage  npon  wlueh  the  diagnotsis  had 
been  made.  It  was  afterward  discovereil  that  the  scrapings  liad  l)een  mixed 
with  those  from  another  patient. 

Homal  Uterine  Mncoaa. — The  standard  of  compariison  for  all  curetted  speei* 
mens  is  the  normal  uteritie  inuc*>Ba ;  this  presents,  nncromipicallyj  an  even  sur- 
face covered  by  a  single  layer  of  cylindrical  ciliated  epithelium*  The  glands 
are  round  or  oval  on  cross  section,  and  in  a  few  places  may  be  seen  opening  on 
the  surface. 

They  are  usually  equidistant,  and  are  lined  with  one  layer  of  cyHntlrical  ciliated 
epithelium  ;  hence  they  appear  aa  reduplications  of  the  surface  epithelium.  An 
oecamonal  bifurcation  is  seen  in  the  deeper  portion  of  the  gland.  In  the  floor  of 
the  gland  there  is  not  infrequently  a  small  titlike  ingrowtli.  Lying  between  the 
glands  is  found  the  stroma  of  the  niucusa  or  so-called  lymphoid  tissue.  The 
cells,  however,  are  nmch  larger,  and  on  close  examination  bear  no  rescn]l>lanee 
to  lymphoid  tissue;  the  nuclei  of  the  stroma  cells  are  oval,  vesicular^  and  appear 
to  l>est  aiivantage  in  specimens  hardened  in  Miiller's  fluid.  The  arteries  of  tlie 
Btroma  are  usually  found  ui  small  hunches ;  the  veins  are  large  and  single  and 
thin-walled* 

Tlie  blood  in  the  veins  is  separate*!  from  the  stroma  cells  l>y  but  one  layer  of 
endothelium.  The  line  of  demarcation  l>etwcen  the  mucosa  and  the  muscle  is 
usually  well  defined ;  occasionally,  however,  a  gland  pene- 
trates the  muscle  for  some  depth,  when  it  is  invariably 
accom[>ajiied  by  a  considerable  amount  of  stroma.  This 
dipping  of  a  gland  into  tlie  muscularis  must  not  be  mis- 
taken for  a  pathological  condition. 

Endometritis, — C  urettage  for  endometritis 
follows  immediately  upon  dilatation,  and  is  performed  in 
this  way :  The  sharp  perforated  spoon  curette,  poised 
between  thnml*  and  first  and  second  finger,  is 
ea^iily  introduced  through  the  dilated  canal.  The  whole 
inner  surface  of  the  uterus  over  the  fundus  and  from  ^'Jo?ira^-moTHE" 
fundus  to  cervix  is  nnw  curefnlly  scrape<h  completely  re-  J^JgE^^'*""**^  ukuisarv 
moving  the  superficial  portion  of  its  lining  membrane  in 
&tnp&  and  short  pieces.  The  sound  basis  is  recognized  by  it^  greater  resistance, 
and  a  slight  grating  sensation  communicated  to  the  fingers.  The  separated 
lining  membmne  is  exfielled  throngh  the  cervix  by  a  series  of  intennittent 
uterine  contraetions;  its  discharge  niny  also  l>e  assisted  l>y  using  the  curette  t-o 
S4'Oop  it  out.  The  hem<)rriiage  after  this  operation  is  never  serious  enougli  to 
call  for  measures  to  (*ontrol  it.  Tlje  patient  should  be  kept  al»ed  from  three 
days  to  a  week ;  it  lias  never  been  my  practice  t^i  intrfxluce  gauze  into  the 
uterine  cavity* 

A  c  n  t  e  e  n  d  o  m  e  t  r  i  t  i  a  is  generally  found  in  acute  septic  proeetises  in- 
volving the  entire  genital  tract,  but  on  accomit  of  the  predominating  symptoms 
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of  the  other  organs,  it  is  usually  overlooked.  Under  any  circumstances  it  is  a 
rare  affection. 

The  surface  epithelial  cells  are  swollen  often  as  much  as  two  or  three 
times  their  normal  size,  while  the  adjacent  cells  may  be  compressed.  There  is 
also  a  tendency  to  cell  proliferation,  and  between  the  epithelial  cells  are  many 
polynuclear  leucocytes  and  some  small  round  cells.  The  glands  in  the  super- 
ficial portions  show  similar  changes,  a  swollen  epithelium  with  some  tendency 
toward  proliferation,  and  a  small  round-celled  and  polymorphonuclear  infiltra- 
tion; leucocytes  are  found  partially  filling  some  of  the  gland  lumina.  The 
deeper  portions  of  the  glands  near  the  muscle  are  often  normal. 

The  stroma  shows  superficially  much  infiltration,  with  polymorphonuclear 
leucocytes  and  small  round  cells,  the  infiltration  diminishing  toward  the  muscle. 
Alterations  are  rarely  made  out  in  the  muscular  tissue  beneath. 

Chronic  endometritis  is  also  rather  rare.  The  prevailing  habit  of 
describing  all  scrapings,  particularly  because  of  their  abundance  in  some  cases, 
as  examples  of  endometritis,  is  greatly  to  be  deplored.  It  interferes  with  oiu* 
getting  any  satisfactory  idea  as  to  the  frequency  of  the  real  affection,  and  tends 
to  encourage  unnecessary  operating.  The  so-called  "  fungoid  endometritis  "  is 
not  a  pathological  entity  at  all,  and  the  name  ought  to  be  expunged  from  gyne- 
cological works. 

Chronic  endometritis  is  oftenest  associated  with  old  cases  of  pyosalpinx ;  it 
is  rarely  ever  found  in  the  ordinary  scrapings.  The  slight  liability  of  the 
uterine  mucosa  to  this  affection  may  be  ascribed  to  two  factors :  In  the  first 
place,  the  tendency  of  pus-containing  tubes  is  to  complete  closure  at  the 
uterine  end,  and  so  shutting  off  one  avenue  of  infection,  and,  in  the  necond 
place,  the  form  and  position  of  the  uterine  canal  is  such  as  to  afford  good 
drainage. 

The  surface  of  the  mucosa  may  l)e  i-ather  uneven,  and  the  epithelium  stunted, 
low,  cylindrical,  or  cuboidal.  The  glands  are  in  places  diminished  in  nuiiil>er, 
and  vary  much  in  size ;  some  of  them  are  narrow  superficially  and  distended  l)e- 
low.    The  epithelium  of  the  dilated  glands  is  somewhat  flattened. 

The  stroma  is  denser  than  normal,  especially  in  the  superficial  portions,  its 
nuclei  tend  to  become  spindle-shaped,  and  there  is  much  small  round-cell  in- 
filtration. There  are  practically  no  polymorphonuclear  leucocytes  to  be  seen. 
The  stroma  in  its  deeper  portions  is  often  normal,  and  there  are  no  changes  in 
the  muscle. 

Decidual  Endometritis . — This  is  always  found  after  an  abortion  in 
the  early  months,  and  is  often  probably  the  cause  of  the  abortion. 

The  decidua  shows  marked  polymorphonuclear  infiltration,  especially  in  its 
superficial  portions ;  the  leucocytes  are  so  abundant  that  the  individual  decidual 
cells  are  separated  from  one  another.  Some  small  round  cells  usually  accom- 
pany the  infiltration.    The  deeper  portions  of  the  decidua  are  usually  unaltered. 

Mucous  Polypi. — A  mucous  polyp  is  a  localized  outgrowth  of  the  uterine 
mucosa  forming  one  or  more  small  tumors  within  its  cavity.  The  tumors  do 
not  often  attain  a  size  greater  than  2  by  3  centimetei's.    They  occur  in  a  variety 
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of  forma,  oitber  fingerlike,  round  and  pedienlated,  xxjar-Bhapetl,  or  like  a  cockV 
coiuh  with  i\  hroatJ  hum. 

In  oiiQ  of  iJiy  cases  a  ritittened  ovoid  ptilyp  i'*^  eontimet-er  long  was  found 
lying  in  the  cervical  canal  and  attain! led  to  the  fundus  by  a  threadlike  pedicle  1 
nuUinieter  in  diameter  and  lietween  4  and  5  centimeters  long.  The  velvety  ap- 
jmarancu  of  the  polyp,  with  itti  slight  indentations^  resembles  that  of  the  uterine 
mncosa ;  often  small  cjsta,  fomicd  by  distended  glands,  can  he  seen  on  the 
surface* 


Flo.  277.— SRtTrow  of  a  Glanuivlar  I'TKrinu  Polyp. 


The  innftll  Bfturv  Mow  »>mwK  n  sH?ettoii  of  tlie  |ioly|i  majr iiificd  thn^c  tifncn ;  Uie  krgcr  miction  a! 


BtRJtflH. 


They  sometimes  give  ri*5e  to  protracted  hemorrhages,  but  as  a  rule  they  pro- 
duce no  symptoms  at  alb 

Ilij^tolo^cally,  the  epithelium  is  the  same  in  character  m  that  hning  the 
uterine  cavity  with  wJiich  it  i*^  directly  continn<nifi. 

The  entire  polyp  is  made  up  of  uterine  nincoBti,  epithelium^  glajids,  and 
j^troma.  The  glands  are  niostly  normnl,  but  where  they  are  dilated  and  form 
Btndl  cy«t*^,  the  epithelium  !>ecomes  caiboidal  and  the  cavities  contain  »ome  des- 
quatnate^l  epitiielial  cells.  The  stroma,  especially  near  the  tips,  often  shows 
hoirjorrhaT^  and  edema. 

In  .-^liarp  eonlrast  to  the  usual  isolated  mucous  polyp  jnst  described  is  the 
rare  genend  excessive  hypertrophy  of  the  nntea^,  of  which  a  single  instance  has 
c(mie  under  my  n(*tice  (A,  L.,  H47*^  May  7,  tS95K 

The  entii^e  uterine  mucoBa  was  thickened  to  about  three  times  tlie  normal 
diameter,  and  appeared!  everywhere  in  tlie  form  of  flattened  domelike  elevations, 
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separated  from  each  other  by  shallow  furrows  2  or  3  millimeters  ia  depth  ;  the 
microscopic  appearance  was  strikingly  like  that  of  malignancy.  Microscx)pically, 
the  excessive  growth  was  limited  to  the  glands,  which,  although  normal  in  num- 
ber, were  increased  in  size  and  markedly  convoluted.    The  stroma  was  normal. 

Eemnants  of  Abortion. — In  curetting  to  remove  a  dead  ovum  or  an  incom- 
plete miscarriage,  the  chief  danger  lies  in  the  readiness  with  which  sepsis  may 
invade  the  upper  genital  tract.  In  cases  which  are  already  septic,  the  avoidance 
of  a  general  infection  and  the  safety  of  the  patient  depend  upon  the  complete 
removal  of  the  ovum,  and  the  efficient  drainage  established  through  the  dilat^^d 
cervix.  There  is  no  way  by  which  we  can  thoroughly  disinfect  a  septic  uterus. 
Cases  which  are  not  septic  will  not  become  so  if  the  operation  is  aseptically  per- 
formed, and  the  aseptic  conditions  are  maintained  afterward.  When  the  flow 
does  not  begin  to  diminish  within  two  days  after  an  abortion,  or  when  the  tem- 
perature rises  three  or  four  degrees,  I  at  once  advise  curettage.  The  cervix  in 
these  cases  is  usually  soft,  and  dilatation  more  easily  eflFected  in  consequence,  and 
not  infrequently  tlie  cervix  is  so  open  as  to  need  no  dilatation  at  all. 

The  anterior  cervical  lip  is  caught  with  tenaculum  forceps,  and  a  blunt 
spoon  curette  introduced  and  used  with  gentle  force  over  the  whole  inner 
surface  of  the  uterus,  loosening  and  bringing  down  the  membranes  which  begin 
to  pour  out  of  the  os.  Undue  force  must  not  be  used  lest  the  curette  perforate 
the  softened  uterine  wall  and  pass  into  tlie  abdominal  cavity,  exposing  the  patient 
to  the  imminent  risk  of  a  septic  peritonitis.  After  loosening  the  membranes 
with  the  curette,  a  pair  of  fenestrated  placental  forceps  (see  Chap.  VI,  Fig.  92) 
is  inserted,  which  brings  away  the  placenta,  decidua,  and  fetus,  if  not  previously 
expelled,  whole  or  in  pieces. 

When  the  canal  is  large  enough,  as  is  usually  the  case  in  a  miscarriage  after 
the  third  month  of  pregnancy,  the  index  finger  well  sterilized  should  be  intro- 
duced and  the  whole  interior  of  tlie  womb  palpated. 

Unsuspected  pieces  of  tissue  will  often  be  found  clinging  especially  to  the 
placental  area.  These  can  be  freed  by  the  palmar  surface  of  the  finger,  assisted 
by  the  external  hand  acting  tlirough  the  abdominal  walls,  affording  a  point  of 
resistance.  The  uterine  wall  thus  bared  in  places  feels  almost  as  thin  as  paj)er, 
and  must  be  gently  handled.  Where  the  curetting  is  difficult  and  uncertain  the 
entire  separation  of  the  remains  of  the  ovum  may  be  thus  effected  by  the  finger 
alone,  assisted  by  the  hand  making  counter  pressure  through  the  abdominal 
walls. 

The  finger  nails  must  never  be  used  to  scrape  tissue  off  from 
the  nterine  walls,  as  such  a  practice  would  often  introdnce  sepsis,  and  if  tlie  case 
was  already  septic  the  operator  would  then  be  sure  to  carry  the  infection  away 
with  him  to  inoculate  other  patients. 

Irrigation  of  the  uterus  after  curetting  is  not  necessary,  unless  the  contents 
are  septic,  when  the  cavity  must  be  repeatedly  washed  out  with  a  warm  boric- 
acid  solution  introduced  by  means  of  a  curved  glass  douche  nozzle,  using  the 
blunt  end  of  the  nozzle  over  the  uterine  surface  to  aid  in  detaching  clots  and 
small  particles  of  (Ubris,    The  utenis  may  be  drained  for  forty-eight  hours  by 


DESCRIPTION  OF  PLATE  VIIL 

Tuberculosis  of  the  endometrium.  This  is  a  typical  picture  of  early  tuberculosis  of 
Hi 6  endametrium.  Above  is  tlie  normal  uterine  muscle,  on  tlie  left  side  is  a  dilated 
gland  lined  with  flatteued  epithelium^  while  in  the  middle  of  the  section  and  at  the 
lower  margin  two  practically  normal  inlands  are  seen.  Scattered  throughout  the 
stroma  of  the  mucosa  are  typical  tubercles,  most  of  which  ahow  giant  celU  The  inter- 
vening stroma  is  the  seat  of  marked  small-celled  infiltration.  There  are  no  caseous 
areas  present. 
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packing  its  cavity  loosely  with  gauze,  the  ends  of  which  are  allowed  to  hang  out 
of  the  cervix  into  the  vagina ;  my  own  practice,  however,  is  simply  to  place  a 
loose  gauze  pack  in  the  vagina,  which  is  renewed  every  twenty-four  hours. 

Patients  should  be  kept  in  bed  after  curetting  for  abortion  for  two  weeks  or 
longer,  to  allow  involution  of  the  uterus  to  take  place ;  care  of  the  patient  is  just 
as  important  at  this  time  as  in  the  puerperium  after  a  normal  labor. 

Microscopic  Examination  for  the  Remnants  of  an  Abor- 
tion . — We  usually  have  in  these  cases  the  clinical  history  of  a  recent  miscar- 
riage, and  the  amount  of  material  removed  by  curettage  is  often  abundant.  As 
a  rule,  there  is  no  suggestion  as  to  their  source  in  the  macroscopic  appearance  of 
the  tissues ;  occasionally  little  villous  threads  can  be  seen. 

Histologically,  the  appearance  of  glandular  hypertrophy  predominates ;  the 
glands  are  dilated,  convoluted,  and  show  little  titlike  processes  springing  into 
their  lumina ;  the  epitheUimi  is  a  little  flattened  and  the  stroma  of  the  mucosa 
shows  marked  swelling  of  its  cells  in  the  superficial  portion,  forming  typical 
decidual  cells  which  persist  for  several  weeks  after  the  abortion. 

These  appearances  are  sxiggestive  of  pregnancy,  but  a  positive  diagnosis  must 
rest  upon  the  discovery  of  villi ;  these  in  the  early  months  still  show  two  layers 
of  epithelial  covering,  the  inner  of  which  is  made  up  of  cuboidal  cells ;  the  outer 
syncytial  layer  appears  as  a  ribbon  of  protoplasm  with  nuclei  distributed  through 
it ;  this  outer  layer  sends  out  protoplasmic  buds  which  form  the  new  villi,  and 
in  the  centers  of  these  buds  are  found  from  five  to  forty  nuclei,  forming  the  so- 
called  placental  giant  cells,  because  wlicu  cut  across  they  present  the  appearance 
of  a  tjT)ical  giant  cell.  The  interior  of  a  villus  is  composed  of  mucoid  tissue 
rich  in  blood  vessels. 

In  one  obscure  case  nothing  w}is  found  in  the  curettings  but  some  glandular 
hypertrophy,  ill-defined  decidual  cells,  and  a  single  free  giant  cell ;  this  latter 
structure  led  to  a  further  searching  investigation,  which  was  rewarded  by  the 
discovery  of  villi,  confirming  the  diagnosis  of  pregnancy. 

TubercnloslB  of  the  Endometrium. — In  the  early  stages  the  e])ithelium  of  the 
surface  is  intact,  the  glands  normal,  and  the  tubercles  are  found  scattered 
throughout  the  su|>erficial  portions  of  the  stroma,  consisting  of  aggregations  of 
epithelioid  cells ;  later  they  are  surrounded  by  small  round  cells,  and  at  a  still 
later  date  giant  cells  are  found  in  the  center. 

The  surface  epithelium  over  a  superficial  nodule  is  often  somewhat  flattened 
and  pale.  In  a  marked  c^se  the  glands  are  encroached  upon,  and  it  is  at  times 
almost  impossible  to  distinguish  some  of  the  epithelioid  cells  from  the  gland  epi- 
thelium ;  in  other  glands,  tul)ercles  are  seen  partly  projecting  into  and  obliter- 
ating the  cavity ;  again  the  gland  may  be  filled  with  caseous  material. 

In  the  most  advanced  crises  where  the  cavity  of  the  uterus  is  lined  by  caseous 
material,  the  surface  is  (rovered  by  a  necrotic  material  devoid  of  nuclei,  below 
which  lies  a  zone  of  typical  tuberculous  tissue,  consisting  of  eirithelioid  cells  and 
tulKjrcles  ;  in  the  dec|)er  portions  a  stray  gland  may  survive ;  where  the  process 
has  gone  deep  enough  to  involve  the  mxiscle,  the  glands  are  often  entirely  absent. 

Bacilli  are  found  with  varying  frequency,  sometimes  sparse,  sometimes 
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abundant,  and  most  numerous  in  the  advanced  cases  with  marked  caseation  ;  in 
my  experience  they  are  much  more  readily  found  than  in  tuberculosis  of  tlie 
tubes. 

In  the  early  stages  of  tlie  disease  the  tubercular  process  may  be  entirely  un- 
suspected, and  the  curettings  may  look  like  normal  uterine  mucosa ;  but  where 
the  disease  is  advanced,  the  presence  of  soft  cheesy  masses  will  at  once  arouse 
suspicion.  Necrotic  carcinomatous  tissue  may  present  a  somewhat  similar  ap- 
pearance, but  the  characteristic  branching  is  found  here  and  does  not  occur  in 
tuberculosis.  In  advanced  cases  the  diagnosis  may  also  be  reached  from  an 
examination  of  the  uterine  discharge  which  contains  tubercle  bacilli. 

On  histological  examination,  the  diagnosis  of  tuberculosis  is  readily  estab- 
lished, as  the  tissues  present  the  usual  tubercular  picture.  Dr.  T.  S.  Cullen 
{Johns  HopkhiH  Reports^  vol.  iv,  p.  91)  reports  several  cases  of  tuberculosis  of 
the  endometrium  occurring  in  my  wards. 

It  has  happened  several  times  in  my  experience  that  the  tuberculosis  has  been 
found  in  a  purely  accidental  way,  as  it  were,  while  submitting  the  uterine  scrap- 
ings to  the  routine  examination.  Again,  I  have  found  a  tubercular  endometrium 
on  curetting  the  uterus  immediately  after  removing  tubercular  tubes  and  ovaries. 

Tubercular  affections  of  the  endometrium  are  either  miliary,  or  part  of  a 
general  tubercular  process,  or  of  the  chronic  diffuse  form. 

The  chronic  diffuse  tuberculosis  is  that  form  with  which  we  have  to  do ;  it 
begins,  as  a  rule,  near  the  fundus  secondary  to  a  tubercular  tube.  The  first  visi- 
ble alterations  are  little  yellowish -white  nodules  under  the  surface,  1  to  2  milli- 
meters in  diameter,  which  may  increase  in  size  and  numbers,  and  then  coalesce 
and  break  down,  forming  an  ulcer  with  undermined  edges.  The  disease  extends 
from  the  endometrium  do\vri  into  the  uterine  muscle. 

Cancer  of  the  Body  of  the  TTtems. — The  curette  is  used  in  tliese  cases  for  two 
purposes :  first,  to  remove  some  of  the  lining  membrane  of  the  utenis  for  diag- 
nosis, and,  second,  to  remove  as  niueli  of  the  diseased  tissue  as  possible,  so  as  to 
check  hemorrhage  and  to  clean  out  septic  debris^  in  order  to  give  the  patient  a 
chance  to  recruit  before  undertaking  the  total  extirpation.  In  both  instances 
the  use  of  the  curette  is  simply  preparatory  to  liysterec^tomy. 

The  cancerous  tissue  breaks  down  readily  under  the  curette,  which  must  be 
used  with  unusual  care  and  with  gentler  force  than  in  endometritis,  to  avoid  per- 
forating the  uterine  wall  in  tlie  more  extensively  infiltrated  areas. 

As  a  rule,  the  whole  endometrium  is  affected,  but  where  the  disease  is  still 
localized  its  position  may  be  recognized  by  the  distinct  difference  in  the  sense  of 
touch,  communicated  through  the  instrument,  between  the  diseased  tissue  as  it 
breaks  down,  and  the  soft  sound  mucosa  with  its  firm  substratum  of  normal 
muscle. 

Even  the  macroscopic  apj^earance  of  the  curettings  in  carcinoma  of  the  body 
is  quite  characteristic,  and  much  valuable  information  may  be  gleaned  from 
a  careful  inspection ;  while  the  normal  uterine  mucosa  has  a  comparatively 
smooth  surface  and  is  usually  from  1  to  2  millimeters  thick,  in  the  carcinoma 
the  surface,  if  still  intact,  has  a  branching  or  treelike  appearance.    This  may 
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Fig.  1. — Adeno-carcinoma  of  the  body  of  the  uterus  ( x  12).  The  section  is  taken  at 
a  risrht  aiifjfle  to  the  surface  of  the  uterine  mucosa,  and  the  upper  border  corresponds  to 
the  ut(»rine  cavity.  The  thickening  of  the  mucosa  is  due  to  the  teatlike  outgrowths; 
at  the  same  time  there  is  a  growth  into  the  muscle  represented  by  the  groups  of 
glands  seen  in  the  lower  part  of  the  picture.  This  is  an  instructive  picture,  as  it  shows 
the  early  changes,  before  any  necrosis  has  occurred.    Path.  No.  559. 

Fiu.  2. — Epithelioma  of  the  cervix.  The  normal  mucosa,  composed  of  several  layers 
of  squamous  epithelium,  is  seen  to  the  right.  This  ends  abruptly  and  is  replaced  by 
mouses  of  epithelium,  which  penetrate  the  tissue  in  all  directions.  Note  the  transition 
of  the  normal  epithelium  into  that  of  the  new  growth,  the  continuity  between  the 
superficial  and  the  deeper  portions  of  the  tissue,  and  the  deep  stain  taken  by  the  carci- 
nomatous cells.   The  uneven  upper  surface  is  due  to  loss  of  tissue.   Path.  No.  169. 
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not  at  first  sight  be  detected,  as  the  mucus  tends  to  glue  the  little  projections 
together.  Nearly  all  of  these  little  stems  or  branches  have  delicate  capillaries 
in  their  centers.  One  of  the  most  striking  points  is  the  large  amount  of  the 
tissue  removed,  together  with  the  size  of  the  individual  pieces.  Normally  only 
a  drachm  or  slightly  more  can  be  removed ;  in  carcinoma,  however,  from  4  to  8 
drachms  may  come  away,  and  the  individual  pieces  may  reach  1  centimeter  or 
more  in  tliickness  and  are  very  friable. 

In  curetting  to  check  hemorrhage  the  whole  endometrium  should  be  scraped 
as  rapidly  as  possible  down  to  the  firm  muscular  tissue,  as  by  this  means  the 
hemorrhage  is  less  than  if  the  instrument  is  used  slowly  and  timidly.  The  use 
of  the  curette  under  these  circumstances  is  followed  by  a  firm  vaginal  pack  of 
iodoform  gauze.  Hemorrhage  is  caused  in  these  cases  by  the  superficial  necrosis 
wliich  opens  up  the  vessels  or  permits  them  to  rupture  easily ;  it  is  therefore 
necessary  to  get  well  below  this  tissue  when  the  vessels  cease  to  bleed  by  their 
normal  contraction. 

Cancer  of  the  body  of  the  uterus  is  found  in  two  forms — epithelioma,  made 
up  of  squamous  epithelial  cells,  and  adeno-carcinoma ;  not  more  than  eight  cases 
of  the  former  have  been  observed. 

Adeno-carcinoma  of  the  Body  of  the  Uterus . — As  stated, 
abundant  scrapings  are  usually  furnished  for  examination — an  amount  never 
found  normally. 

Tliese  often  have  quite  a  characteristic  appearance  even  on  a  microscopic 
examination ;  they  appear  as  short,  l>roken,  irregular,  friable  bits  of  tissue, 
whitish  and  waxy  in  places,  with  little  knoblike  projections  with  coagula  be- 
tween them.  Microscopically,  the  surface  has  usually  disappeared,  and  the 
remaining  tissue  is  made  up  of  groups  of  small  and  large  glands,  varying  much 
in  appearance;  some  are  lined  by  one  layer  of  cylindrical  epithelium,  others  by 
two  or  three  layers,  and  still  others  are  choked  with  cells.  Large  areas  of 
epithelial  cells  are  often  found  in  wliich  the  glandular  form  has  almost  disap- 
peared, due  to  an  excessive  overgrowth  of  the  epithelium  in  which  numerous 
glands  are  crowded  together. 

The  stroma  between  the  glands  is  composed  of  spindle  cells,  and  shows 
much  small  round -eel led  infiltration. 

It  is  not  necessary,  as  commonly  held,  to  demonstrate  a  penetration  of  the 
muscular  layer  by  the  glands  in  order  to  make  the  diagnosis  of  carcinoma.  The 
diagnosis  must  rest  upon  the  chara(*teristic  appearances  above  detailed  as  found 
in  the  mucosa  alone,  and  this  is  fortunate,  for  the  curette  rarely  penetmtes  as 
deep  as  the  muscularis. 

Sarcoma  of  the  TJtems. — This  rare  disease  is  not  often  found  in  the  uterine 
scrapings. 

In  my  experience,  the  round  or  the  round  and  spindle-cellcd  sarcomata  have 
been  found  most  commonly. 

The  macrostropic  appeanmces  are  not  characteristic,  but  microscopically 
large  areas  are  found  composed  of  round  or  of  S])indle  cells,  many  of  them 
containing  nuclear  figures  and  an  increased  amount  of  chromatin,  as  evidenceil 
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by  the  intense  staining  of  the  nuelens ;  there  is  also  an  absence  of  the  uterine 
glands  in  these  areas.    Such  a  picture  is  strongly  su^estive  of  sarcoma. 

Where  the  superficial  tissue  is  broken  down  and  the  muscularis  is  invaded 
bj  the  characteristic  cells  the  diagnosis  is  more  certain. 

I  have  operated  in  a  single  instance  upon  a  case  of  sarcoma  of  the  uterus  in 
which  the  diagnosis  had  been  made  by  curettage.  No  enlargement  of  the  uterus 
could  be  detected  bimanually,  but,  relying  entirely  upon  the  microscopic  exami- 
nation, I  performed  vaginal  hysterectomy,  and  found  a  sarcomatous  nodule  1 
centimeter  (0-4  inch)  in  diameter  in  the  left  horn  of  the  fundus  projecting  into 
the  uterine  cavity.  The  patient  recovered,  and  has  had  no  return  of  the  disease 
in  over  four  years. 

CSancer  of  the  Cervix.— Curettage  for  cancer  of  the  cervix  is  employed  for  two 
purposes :  First,  to  remove  the  septic,  breaking  down  cancerous  material,  and 
leave  a  clean  field  for  hysterectomy ;  second,  to  remove  as  much  of  the  disease 
as  possible  where  it  has  advanced  too  far  for  complete  extirpation. 

Sometimes  the  uterus  is  more  or  less  anchored  at  the  vaginal  vault  by  the 
extension  of  the  disease  into  one  or  lx)th  broad  ligaments.  The  amount  of  this 
infiltration  can  be  better  estimated  by  a  rectal  than  by  a  vaginal  examination. 
Such  cases  of  cancer  of  the  cervix  in  which  a  broad,  hard  mass  is  detected  on 
either  side,  extending  out  to  the  pelvic  wall,  interfering 
with  the  mobility  of  the  uterus,  are  unsuitable  for  hysterec- 
tomy, and  are  best  treated  by  thorough  curettage.  Even 
those  advanced  cases  with  marked  cachexia  and  foul  dis- 
charges, bedridden  and  suflFering  from  nausea,  will  often  l>e 
mucli  benefited  by  thorough  curettage,  which  removes  the 
friable,  sloughing  masses,  and  leaves  in  their  place  a  clejin, 
cone-shaped  excavation.  I  have  found  that  the  severe  piin 
so  often  noted  in  tliese  advanced  cases  is  due  to  a  choked 
cervix  witli  retention  of  the  discharges,  forming  a  pyometra. 
Complete  relief  follows  the  evacuation  of  this  fluid  if  the 
canal  is  kept  oj>en. 

The  two  most  efficient  forms  of  curettage  are  the  fingers 
Fig.  278.— The  Spoon  OF  ^         scoop  curcttc  ou  a  stout  handle.    The  friable, 

THE  Loxo  Sharp  Cr-    redundant  portions  of  the  disease  are  liest  brought  out  bv 

RETTE    FOR    REMOVING  ^  ^  ^ 

THE  C  ANCERoi  i*  TiPsi  E    vlgorouslv  uslug  the  end  of  the  index  and  middle  finscers  as 
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inNARY  Size,  a  curette.    It  is  astonishmc  now  much  of  the  affected  tis- 

sue can  be  removed  in  this  way.  The  scoop  curette  follows 
the  fingers  and  is  held  firmly,  and  used  boldly  and  rapidly,  breaking  do\ni  the 
diseased  tissue  under  the  guidance  of  the  index  finger,  which  locates  the  points 
to  1)0  curetted,  and  j)revents  the  instrument  from  advancing  too  far  in  the 
direction  of  bladder,  rectum,  or  peritoneal  cavity. 

The  limit  of  the  diseased  tissue  which  can  be  removed  in  this  way  is  recog- 
nized by  the  scraping  sound  and  sensation,  indicating  that  a  hard  base  has  been 
reached.  Less  bloo<l  is  lost  by  working  rapidly  down  to  the  healthier  tissue  than 
by  a  slower  procedure,  which  allows  the  rigid  diseased  vessels  time  to  bleed. 


DESCRIPTION  OP  PLATE  X. 

Epithelioma  of  the  cervix  uteri.  This  specimen  was  obtained  by  curettage.  It 
shows  a  central  branching  portion,  consisting  of  a  stroma  with  a  marked  round-celled 
mfiltrati<>n,  and  enclosed  in  this  stroma  are  epithelial  nests  composed  of  groups  of 
polygonal  cells.  A  few  dark  dots  which  may  be  seen  in  the  center  of  some  of  these 
nests  are  polymorpho-nuclear  leucocytes.  The  central  portion  of  the  two  upper  nests 
are  filled  witii  tJbese  leucocytes. 


.»3j'^;>O3M0l  989/11  llliw  boJlft  ^111 


CANCER  OF  THE  CERVIX. 


493 


When  the  disease  has  extended  so  far  that  the  operator  feels  uncertain 
whether  the  next  effort  will  invade  bladder,  rectum,  or  peritoneum,  it  is  im- 
portant to  advance  more  slowly,  controlling  the  curettage  by  repeated  examina- 
tions. A  finger  in  the  rectum  or  a  sound  in  the  bladder  will  assist  in  deter- 
mining the  thickness  of  the  septum.  If  the  peritoneal  cavity  is  accidentally 
opened,  an  iodoform  gauze  tampon  should  at  once  be  closely  packed  within  the 
rent  and  the  operation  continued  until  all  septic  and  sloughing  masses  have  been 
removed  down  to  a  clean  wound  surface.  The  vagina  is  now  cleansed,  the 
gauze  removed,  and  a  fresh  pack  inserted,  projecting  a  short  distance  into  the 
pelvic  cavity ;  this  is  allowed  to  remain  in  place  for  three  or  four  days,  when  it 
is  removed  and  a  fresh  pack  inserted,  not  quite  so  far  up.  The  excavated  area 
and  the  vagina  must  also  be  loosely  filled  with  an  iodoform  gauze  pack  and 
protected  by  the  vulvar  occlusive  dressing. 

Two  forms  of  cancerous  disease  are  found  in  the  cervix  uteri — e  p  i  t  h  e  1  i  - 
oma  and  adeno-carcinoma. 

To  make  a  diagnosis  in  the  early  stages  of  carcinoma  of  the  cervix,  it  is 
necessary  for  the  clinician  to  send  the  pathologist  a  wedge  of  the  suspicious 
portion,  which  should  be  at  least  1  centimeter  in  depth ;  this  may  readily  be 
removed  without  pain  after  injecting  a  few  minims  of  a  4  per  cent  solution 
of  cocain  deep  into  the  cervical  tissue,  when  two  or  three  catgut  sutures  may 
be  passed  to  close  in  the  wound.  Where  the  cervical  disease  is  far  advanced 
the  ordinary  curettings  will  be  sufficient  for  the  diagnosis. 

Epithelioma . — The  surface  of  the  cervix  is  covered  by  several  layers  of 
squamous  epithelium,  which,  however,  can  be  seen  penetrating  the  stroma  in 
the  form  of  fingerlike  or  bnmching  masses  of  cells ;  many  of  these  branches 
when  cut  transvereely  or  obliquely  ap{>ear  as  round,  oval,  or  irregular  groups  of 
cells  lying  <leep  in  the  stroma.  On  other  parts  of  the  surface  of  the  tissue  slight 
elevations  are  found  which  consist  of  a  central  blood  vessel  surrounded  by  little 
or  no  stroma  and  covered  externally  by  numerous  layers  of  squamous  epithe- 
lium, indicative  of  an  outgrowth  of  blood  vessels  and  stroma  with  a  dispropor- 
tionate increase  in  the  epithelial  layers. 

The  cerviciil  glands  are  usually  normal,  with  the  exception  that  in  some 
cases  the  squamous  epithelium  may  be  found  projecting  into  the  lumen  of  the 
gland  and  partly  oi*cluding  it ;  in  more  advanced  cases  the  glands  are  completely 
obliterated. 

Such  a  macroscopic  appearance  affords  conclusive  evidence  of  the  existence 
of  epithelioma  of  the  cervix. 

Adeno-carcinoma . — The  disease  here  first  manifests  itself  inside  of  the 
cervical  canal,  and  is  often  invisible  upon  inspection  and  beyond  the  reach  of 
touch  even  when  it  has  extended  out  as  far  as  the  broad  ligament. 

The  examination  by  curettage  reveals  in  most  cases  an  absence  of  the  sur- 
face epithelium.  When  the  epithelium  is  intact,  there  is  sometimes  a  marked 
proliferation  of  the  cells  which  form  titlike  outgrowths,  which,  developing  in 
excess,  fonn  new  glands. 

The  cervical  glands  are  in  some  places  normal,  while  in  others  there  is  an 
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increase  in  the  epithelium,  and  the  gland,  ordinarily  lined  by  one  layer,  now 
shows  two  or  three  layers  of  epithelium.  Other  glands  show  titlike  epithelial 
excrescences  projecting  into  their  cavities  which  choke  the  lumen  in  the  older 
portions  of  the  disease.  The  glands  appear  to  run  riot  in  the  tissue,  interpene- 
trating the  cervix  in  all  directions. 

REPAIR  OF  THE  LACERATED  CERVIX, 

Almost  all  cervices  in  parous  women  show  distinct  evidence  of  injuries, 
which  take  the  form  of  single,  bilateral,  or  stellate  lacerations.    These  lacera- 
tions vary  in  extent  all  the  way  from  a  slight  indentation 
to  a  deep  rent,  completely  separating  anterior  and  posterior 
lips  and  extending  far  out  into  the  vaginal  vault. 

The  mere  fact  of  the  existence  of  a  tear,  however  deep, 
by  no  means  constitutes  an  indication  for  operation.  I 
constantly  receive  patients  who  have  been  sent  long  dis- 
tances for  the  surgical  treatment  of  harmless  injuries  of 
this  kind. 

Cases  suitable  for  operation  are  those  only  in  which  the 
lips  are  infiltrated,  congested,  and  pouting,  oftentimes  >vith 
choked  glands,  pouring  out  a  tenacious  mucous  secretion. 
A  potent  reason  for  operating  upon  these  diseased  cervices 
is  the  remarkable  frequency  with  which  they  are  found 
associated  with  cancer. 

The  patient,  when  possible,  should  be  prepared  for  the 
operation  by  rest,  hot  vaginal  douches  once  or  t\\4ce  daily, 
and  by  keeping  the  bowels  regular.  Every  four  or  five  days 
the  physician  should  treat  the  cervix  by  puncturing  any 
dilated  follicles,  and  relieving  the  congestion  by  a  scarifica- 
tion, drawing  olf  from  15  to  30  cubic  centimeters  to  1 
ounce)  of  blood  each  time. 

To  deplete  the  cervix  I  use  an  instrument  with 
a  short  knife  blade  bent  at  right  angles  to  the  handle  to 
prevent  it  from  penetrating  too  deep  into  the  tissues.  To 
do  this  the  cervix  is  exposed  with  a  speculum  and  caught 
with  a  tenaculum  forceps,  and  the  knife-blade  tenaculum 
plunged  rapidly  and  deeply  into  the  congested  extremity 
and  vaginal  surfaces,  four  or  five  times  in  either  lip.  I 
have  never  seen  any  alarming  hemorrhage  follow  this  treat- 
ment. Should  the  oozing  at  any  point  prove  too  persistent, 
Fio.2r9.— Knifk-blade    it  may  be  controlled  by  a  suture.    After  each  treatment  a 

1ena(;ulum  for  i>e-        i  /.  .    ,  .     .      ,  . 

PLETiNo  THE  Cervix,  pledget  of  cottou  is  laid  m  the  vagina  saturated  with  boro- 
The  blude,  set  at  an    glyeeride.  Supported  bv  a  wool  pack  below,  and  left  in 

anjfle  on  the  shatl,  is^*'  t  " 

prevented   from    pene-      placC  for  tWclvC  llOUrS. 

oniinary^sLe!^^^^'^^    ^         With  sucli  preparatory  treatment  carried  out  every  five 


or  six  dajB  an  infiltrated  everted  cervix,  so  rigitl  tliat  the  Hps  can  not  be  drawn 
togetlier^  will  soften  aiifficieatly  for  operation  in  the  course  of  two  or  three 
weeks. 

There  m  a  condition  which  is  eommonly  known  by  the  erroneous  title  of 
erosion  of  the  eervix,  w^liieh  must  be  carefully  diBtinguished  from  laceration. 


Fii*.  *iH<".  ALi-LJf     b.ti*^-iM-.^  "        Mi.lv  <..'|.i;vi\  L'lJ-Kt, 

Thi«ro  is  laceration,  but  xn  infection  of  the  cervicixt  iir^itiiciM  which  hm  imuiUKl  the;  Tiini^  irffi  to  ^wrli  up 
ftutl  roll  out  into  the  vuifiTiii^  partially  everting  the  acrvjx.    Age  ^0,    O^ii,  Nn,  4^it5,    Dt'c  12,  l^iOH, 

The  Oft  fornix  a  wide  transverse  filit,  and  the  surfaces  of  botli  lips  are  covered 
with  an  angry  red,  glistening,  tissnred  surfaee,  upon  which  a  closer  exanunation 
r^veak  the  orifices  of  numerous  glands*  This  ie  due  to  an  infection  of  the  c^er* 
%ical  glands  and  a  swelling  of  its  mucosa,  which,  having  no  room  inside,  is  com- 
pelled to  roll  out  on  to  the  vaginal  gurfaee ;  it  is  therefore  an  e version  of  the 
cervical  mucosa. 

Operation The  plastic  operation  for  the  repair  of  a  lacerated  cervix  was 
devised  by  I>r.  T.  A.  Emmet  {Prineipl^s  and  Practke  ttf  Gynevi4f}gy^  Phila- 
delphia, p.  4t!6). 


The  posterior  vaginal  wall  is  retracted  by  a  Sims  or  Simon  spectilum^  the 
cervix  exposed,  and  it8  anterior  ami  pejisiterior  lipa  eaeh  caught  in  the  eeuter  hy  a 


W  ITU   PUFFT,  I K  r  1 LT  BATK1>  Lim  AftOX        HM  - 1  S  . .   I  •  •  v\  S  I  U  fio  I  <  i     T I  i  t  h  C  TjflSC*. 


Tm.         DE»mi4Tio3ir  of  Boni  Lips  tor  Plabtic  Uniom.   Thk  Survara  laid  in  plai-e  ox  tiik 


pair  of  tenaculum  forceps  and  drawix  toward  the  vaginal  outlet.  EetraetorB  on 
both  sides  hold  back  the  lateral  trails  and  expose  the  Hnglcs  of  the  tear. 


RlJPilR  OF  THE  LACERATED  CERVIX. 
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There  are  two  steps  in  tlie  operation  :  First,  the  denudation  of  the  Up§ ; 
BecontI,  the  approximation  by  suture. 

Denudation.— The  accumulation  of  scar  timue  in  tlie  angles  of  the  rent 
lietween  the  lips  must  always  l>e  removed;  fseriuus  disttirhuiK^es  Iiave  arisen 
from   forcibly  uniting  |^         3ip«  over  such  a  rigid  iibrous  plug.  To 

make  sure  of  this,  ^^f^^^  ^  conmience  the  denudation  hy  an  incisi^u 
into  one  of  tlie  ^j^^|ppl^  angles  entirely  througli  the  mir  until  the 
sound  tisBue  ^^fijjj^^^  reached.    This  limits  the  depth  of 

the  denu-    J^j^^^    dation  in  the  angles  of  the  tear.    I  next  outline  the 
i  area  of  ^^^^    denudation  with  a  sharj)  knife,  Ijy  deep  inL-isions  on  lioth 
ante-    w^^w      rior  and  posterior  lips. 

The  outline  cxtenfls  fri>ni 
each  end  i>f  tlie  incision  iii 
the  angle  out  to  the  end  of 
the  lips.    If  the  tear  is  l>ilateral 
a  similar  incision  is  made  in  the 
angle  of  the  opposite  side,  and  the 
area  to  l>e  renioveil  is  similarly  out- 
lined on  the  lips  of  that  side.  A 
strip  of  mucosa  i  centimeter  wide 
must  he  left  hetween  the  lines  of 
hicision  for  the  cervical  c^naL  The 
outlined  area  is  now  denuded  by 
catching  the  tongue  of  tissue  he- 
tween tlie  int'isions  with  rat- toothed  forceps  and  removing  it  completely 
with  knife  or  scissors.    A  serious  and  not  uncommon  error  is  to  denude 
by  shaving  off  the  surface  of  the  cer\nx  on  its  vaginal  side.    The  lips 
of  a  cervix  so  held  together  present  a  good  external  appearance,  hut  a 
sound  introduced  within  the  canal  deraonstnites  at  once  that  the  appar- 
ently  normal  cervix  is  hut  a  i>ouch  with  a  thin  septum  of  vaginal  tissue 
on  each  side,  and  tfie  cervical  tear  is  no  more  repaired  than  it  would  l>e 
if  a  suture  were  simply  passed  through  the  ends  of  both  lips  and  drawn 
op  and  tied, 

Tlie  fear  of  wounding  a  circular  artery  in  denuding  the  cer- 
vix is  gi'oundless.  Any  vessel  wliich  may  l>e  cut  will  readily  be 
controlled  by  bringing  the  lips  firmly  together. 

S  u  t  u res.— Tlie  projjer  sutures  are  silkworm  gtit  or  catgut. 
The  sutures  are  introduced  by  means  of  a  stout  medium-sized 
needle  and  a  carrier.  As  a  nile,  two  or  three  silkworm -gut 
sutures  on  each  side  are  enougli ;  fine  superficial  catgut  sutures 
are  used  between  them  for  accurate  union. 

The  first  silkworm-gut  suture  is  introduced  up  at  the  angle, 
entering  upon  the  vaginal  surface  and  coming  out  on  the  uterine 
surface  of  one  lip,  and  reentering  on  the  uterine  surface  and  coming  out  at  the 
corresponding  point  of  the  opposite  lip.    All  the  suturetj  are  liest  introduceil 


Flo.  TlfK  L'EHVIlt  APTKK  ALL  Tlim 

St^tl-BES  AUK  TJKU  05f  BoTll  SlUEH, 


Jkuuiatoh  for 

TIIR  VaGIXA 

Ajtfji  rrtfc  Urt;- 
nin. 
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498 


OPERATIONS  UPON  THE  CERVIX  OF  THE  UTERUS. 


first  on  both  sides,  and  then  tied  successively  from  above  downward.  In  case 
the  vaginal  outlet  is  operated  upon  at  the  same  time,  the  assistant  will  find  it 
easier  to  locate  the  loop  for  removal  of  the  sutures  if  they  are  clamped  with 
perforated  shot  instead  of  being  tied.  Fine  superficial  catgut  sutures  are  used 
to  secure  accurate  approximation  between  the  silkworm-gut  sutures.  All  the 
silkworm-gut  sutures  are  now  cut  about  2^  centimeters  (1  inch)  long,  to  facili- 
tate their  removal  later. 

A  loose  gauze  pack  is  placed  in  the  vagina  to  absorb  the  discharges  for  the 
first  two  or  three  days,  after  which  it  is  removed  and  the  outlet  simply  protected 
by  boric-acid  powder  and  a  vulvar  pad.  If  there  is  any  discharge  after  this  the 
vagina  may  be  douched  out  daily  with  a  weak  menthol,  soda,  and  borax  solution. 
It  will  not  \)e  necessary  to  catheterize  as  a  rule. 

Where  no  operation  has  been  performed  at  the  vaginal  outlet,  the  cervical 
sutures  may  l)e  removed  in  ten  days  or  two  weeks.  When  the  outlet  has  been 
repaired,  the  cervical  sutures  need  not  be  touched  for  four  weeks  or  longer. 
The  sutures  are  most  readily  exposed  and  removed  with  the  patient  in  the  knee- 
breast  or  in  the  left  lateral  posture. 
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PROLAPSE  OF  THE  TJTEBUS. 

1.  Definition. 

2.  Forms  of  prolapse :  a.  Entire  uterus,  ft.  Cervix,  c.  Vesical  diverticulum,  fi.  Prolapse  without 

vesical  diverticulum,  e.  Rectal  diverticulum.  /.  Entcrocele.  g.  Prolapse  with  complete 
t^ar. 

3.  Accurate  description  of  cases  necessary. 

4.  ("auses  of  prolapse  :   a.  Congenital,  b.  Strain,  c.  Childbirth. 

5.  Symptoms  and  complications. 

6.  Operative  treatment :    a.  Simple  prolapse  :    1.  Supravaginal  amputation  of  cervix.   2.  Resec- 

tion of  lax  outlet.  8.  Anterior  col porrhaphy.  4.  Suspension  of  the  uterus,  b.  Complicated 
prolapse  :    1.  Complete  tear  of  septum.    2.  Prolapse  of  rectum. 

7.  After-treatment. 

Definition . — Prolapse  of  tlie  uterus  and  falling  of  the  womb  are  terms 
applied  to  a  hernia,  sometimes  appropriately  called  "  sacro-pubic  hernia,"  occur- 
ring at  the  vaginal  outlet,  in  which  the  uterus  lies  within  the  hernial  sac. 

Although  the  term  "  falling  of  the  womb "  is  sanctioned  by  long  usage,  it 
is  seriously  misleading,  inasmuch  as  it  implies  nothing  more  than  a  simple  dis- 
placement of  the  uterus,  which  in  fact  never  occurs  alone,  but  is  ahvays  associ- 
ated with  eversion  of  other  important  structures,  usually  the  vaginal  walls  and  a 
part  of  the  bladder,  these  organs  hanging  together  out  of  the  vulvar  cleft  below 
the  pubic  arch,  like  a  large  mucous  pouch. 

An  illustration  of  an  extreme  form  of  prolapse,  representing  the  most  ad- 
vanced degree  attainable,  is  furnished  by  one  of  my  patients,  a  woman  twenty- 
two  years  old,  with  complete  eversion  of  both  vaginal  walls,  and  complete  pro- 
lapse of  the  retroflexed  uterus  as  well.  The  sketch  shows  the  relations  of  the 
sac  as  viewed  from  the  side. 

Forms  of  Prolapse. — Under  the  comprehensive  title  "prolapse"  are 
gathered  a  variety  of  interesting  forms  which  may,  however,  be  arranged  under 
two  cardinal  divisions — prolapse  of  the  entire  uterus,  and  prolapse  of  the  cervix 
only. 

In  the  first  case  the  uterus  descends  as  a  whole,  the  fundus  sinking  pa7n 
pa^su  with  the  cervix,  following  it  out  as  it  passes  beyond  the  vaginal  outlet ;  in 
its  descent  the  uterus  occupies  an  infinite  number  of  positions  between  the  nor- 
mal anteflexion,  and  a  condition  of  complete  extrusion. 

In  the  second  case  the  fundus  of  the  uterus  descends  but  slightly  in  the  pel- 
vis, while  the  cervix,  advancing  more  rapidly,  escapes  at  the  outlet,  with  the 
everting  vaginal  walls;  this  form  of  prolapse  involves  only  the  lower  extremity 
of  the  uterus  and  is  therefore  incomplete. 
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A  good  illustration  of  tlie  elongation  of  tlie  cervix  just  above 
the  vaginal  vault  is  afforrled  by  the  relationg  of  the  parts  in  one  of  ray  patientf?. 


\  .  I 

Flo.  28U.— CoMFl^Kflt  PR»LAF8U8  THE   IWiSBUft  AX»  VaOINA^  FOItSitJ^G  A  LaKGE  McCOtTS  Fot'Ca 

EiiotiHD  m  Dark  Aieicab. 
Ths  paticDt,  «  ocgrei^i,  i«  ston  fVom  beliinU/in  ord^jr  to  ejcpoac  iho  sue  In  r. 

Here  there  was  a  httle  atrophic  cervix  at  the  end  of  a  prolapBua  hanging  T  cen- 
timeters (3  inches)  below  the  vulva.    The  sac  was  but  10  centimeters  (4  inches) 


in  f'ireimiference.  Tlie  length  of  the  uterine  canal  was  11  centimeters  {4i 
inches),  and  the  bcMlj  of  tlie  uterus  lay  entirely  within  the  pelvis.  A  tJivertie- 
ubm  of  the  bladder  entered  3^  centinietera  (1^  inch)  into  the  saCj  while  the 
refit  of  the  bladder  extended  9  centimeters  (3^  inches)  up  into  the  pelvis.  On 
returning  the  sac,  uotlnng  was  apparent  but  a  relaxed  outlet  and  a  cjfitocele  of 
moderate  size, 

Thia  remarkable  displaf.*ement  owes  its  oceurrBnce  to  a  ductile  condition  of 
the  supravaginal  i)ortion  of  the  cervix,  where  it  joins  the  uterine  body,  allow- 
ing it  to  be  drawn  out  from  3  to  6  centimeters'  (1  to  2i  inches)  longer  than 
normal. 


Note  the  nanow  neck  at  the  jun^tt^ti  vrith  tlio  bcxlj  »ad  tho  promiuenee  portteriorij.  M. 

Variations  of  these  two  cardinal  divisions  of  prolapse  are  formed  l)j  the 
presence  of  a  longer  or  shorter  lilartder  diverticulum,  or  even  by  the  al)sence  of 
any  portion  of  the  l»ladder  within  the  sac. 

A  rectal  diverticulum  may  be  found  in  the  prolapsed  ]>osterior  vagi- 
nal wall,  but  is  one  of  the  rarer  complications  The  presence  of  small  int<>8tines 
in  the  mc  in  front  of  or  l.>ehind  the  uterus  (anterior  or  posterior  en- 
ter ocele)  is  an  unusual  complication  ;  it  is  most  rarely  found  in  front,  as  this 
space  is  nsualiy  filled  by  the  bladder. 

Prolapse  of  tlie  uterus  with  complete  rupture  of  the  recto -  vaginal 
septum  is  also  rare.  The  rarest  of  all  forms  is  that  of  complete  prolapse  with 
nipture  of  the  septum  and  prolapse  of  the  rectum. 


502 


PROLAPSE  OF  THE  UTERUS. 


In  investigating  the  relations  of  the  body  of  the  uterus  to  the  sac,  in  com- 
plete displacement,  the  fundus  will  be  found  in  some  rare  instances  lying  either 
in  marked  anteflexion  or  in  marked  retroflexion. 

The  Vesical  Diverticulum. — The  bladder,  in  close  anatomical  re- 
lation with  the  cervix,  almost  always  accompanies  the  uterus  in  its  descent. 

A  part  of  the  bladder  only  is  in- 
volved in  most  cases,  the  greater 
portion  still  remaining  within  the 
pelvis,  attached  to  the  pubis  and 
lower  abdominal  walls  by  its  sus- 
pensory ligament.  The  bladder  is 
thus  divided  into  two  lobes,  with 
constriction  at  the  neck  of  the  pro- 
lapse. In  one  of  my  cases  the  in- 
trapelvic  portion  was  so  large  that 
the  sound  entered  11  centimeters 
{4^  inches)  and  struck  the  sacrum. 
The  lobe  in  the  sac  is  no  longer 
under  the  control  of  the  vesical 
muscles,  and  therefore  is  incom- 
pletely emptied.  On  this  account 
urine  will  accumulate  and  cystitis 
arise  from  its  decomposition,  and 
even  calculi  may  be  formed. 

In  one  of  my  cases,  a  woman 
of  sixty-eight,  a  large  sac  hung  out 
at  the  vulva  12  by  9  by  8  centi- 
meters (5  by  3^  by  3  inches).  The 
vagina  was  completely  everted,  and 
the  uterus  lay  entirely  within  the 
sac.  In  the  middle  of  the  sac,  in  the  diverticulum  of  the  bladder,  lay  a  large 
calculus.  The  intra-pelvic  portion  of  the  bladder  contained  a  second  stone  of 
equal  size.  She  had  also  passed  three  small  calculi  before  I  saw  her.  The  cal- 
culi were  removed  by  an  incision  4  centimeters  {1^  inch)  long  through  the  pro- 
lapsed anterior  vaginal  wall,  beginning  3  centimeters  (1  inch)  above  the  cer- 
vix. The  mucous  membrane  of  the  bhidder  was  found  thick  and  inflamed  and 
covered  with  false  membrane  in  places.  The  incision  was  closed  at  once  with 
silkwonn-gut  sutures,  and  the  prolapse  operated  upon  at  the  same  time  by  the 
method  about  to  be  described.  The  wounds  all  healed  and  the  patient  was 
entirely  relieved. 

The  urethra  sometimes  presents  a  marked  deviation  from  its  normal  direc- 
tion, the  external  orifice  being  displaced  forward  and  upward,  while  its  canal 
curves  down  into  the  sac. 

Involvement  of  the  ureters  in  the  displacement  may  give  rise  to  hydro- 
ureter  and  hydronephrosis.    From  the  frequent  and  futile  efforts  of  the  bladder 


Fio.  288. — Prolapse  of  the  Uterus,  showing  the  In- 
termediate Stages  between  the  Uterus  in  Ante- 
flexion AND  IN  Complete  Prolapse. 

First  the  uterus  descends  a  little  and  drops  into  re- 
troHexion ;  then  it  descends  farther  and  tlie  ticxion  is 
straightened  out ;  then  the  cervix  appears  at  the  vaj;i- 
nal  outlet,  to  escape  beyond  it  in  the  next  sta^e ;  and, 
finally,  the  whole  uterus  lies  outside  enclosed  in  the 
vaginal  sac. 


PROLAPSE  WITHOUT  VESICAL  DIVERTICULUM. 
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to  expel  the  residual  urine^  its  walls  may  become  enormously  liypertropltieil ;  in 
other  C4iee«  they  raaj  stretch  and  t»ecoine  thiiu 

Prolapse  without  Vesical  Diverticulu  m , — Although  rare,  i>ro- 
lapse  without  vesical  diverticulum  ie  occatsioually  found,  the  bladder  remaining 
entirely  within  the  pelvis,  beings  separated  from  its  uterine  connectioiis.  Ao 


Fio,         Partial  Tbolaitsi*;  Ev«Kiiotf      TUt  AntBRunt^  PoHTitaioR,  aku  Latewal  Vaoij»al  Wall*, 
The  voglnui  eufiui  w  JHsen  in  the  middle,  and  the  cervix  tit       Invbiblc  withiti  the  pel  via. 

interesting  ca^e  of  this  character  entered  my  c  tiuic  in  April,  1891  (wt*  Johns 
HnpHuH  UoHpiiat  Repfwt  in  Gyfm^^4iftj^  voh  iii,  p,  311)*  T!ie  acoompanjiiig 
figure  repre^nts  the  appearance  at  the  time  of  the  first  openition.  The  patient 
(M  K.,  653,  April  4j  1891)  was  thirty- two  years  old,  of  slight  build,  weighing  less 


than  one  liundi-eLl  puundH,  married  ten  years,  and  the  mother  of  three  children 
— nine,  seven,  and  three  and  a  half  years  old.  Both  cervix  and  perineum  were 
torn  in  an  uiiassi&ted  first  khor^  and  a  protrusion  at  the  vvilva  wag  notlceil  then^ 


/ 


llTKitlST  A8  le  EVmitJiT  moM  TUK  IklMKUKE  PflOMLM       I    "\   THE   UnUKII  SlRrACE  Of  T(l*  8 AC* 

Thi;  IftAjfnitud  everted  cervix  wid  »irea»  of  ulceration  art  plttiiily  ni't-n- 


wljieh  increased  after  the  birth  of  a  second  large  child  ;  aft^r  thU  she  Kuffored 
from  excessive  conetipatioTi,  frt"([UGnt  mirtnrition,  and  dragging  pains^  and  tlie 
effect  of  the  third  lahor  wag  a  prolapse  wliich  Iiinig  10  ceutiinuters  (4  inches) 
liehiW  the  vulva. 

I  foiind  at  niy  first  examination  a  large  gac  between  the  thighs  dej>endent 
from  the  vulvar  orifice,  and  tlie  anterior  wall  of  the  vagina  everted  from  cervix 
to  urethral  orifice,  the  vagina  pogteriorly,  on  tlie  coiitnirv^  pre^^ieuting  a  depth  of 
about  7  centinietere  (3  inclies)  within  the  pelvis.  The  uterine  cavity  nieaj?iired 
7  centimeters  {3  inches)  in  length.  The  body  of  the  nteriiH  wag  still  within  the 
pelvis  in  a  direct  line  vrith  the  axis  of  the  eae.    There  were  no  apparent  elon^- 
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tion  or  thinning  of  the  eupravafrinat  cervix  felt  throngb  the  sac  wall.  The  an* 
terior  and  jMisterior  part  of  the  prula]*fie  were  distended  with  fioft,  irregular 
masi^es,  gurgling  on  pregsurCj  and  tynipanitic  on  pereug^ion.  These  niasMts  were 
easily  reducihle  and  were  evidently  coik  of  intestines.  The  urethra  lay  just 
beneath  the  puhic  areh.  Upon  introducing  a  sound  within  the  hladder,  it  en- 
tered the  pelvig  8  centimeters  (3  inehes)  in  the  median  line,  and  9  centimeters 
(3|  incliee)  on  either  side^  but  no  part  of  the  hladder  entered  into  the  sac. 

I  ghould  explain  the  ahBence  of  vesical  diverticulum  in  this  way.  The  ten- 
dency  of  the  bladder  when  markedly  distended  is  to  assume  the  spherical  or 
ovoid  form,  which  accomtnoflates  the  largest  amount  of  fluid  in  the  smallej^t  space* 
hi  a  prolapfie,  in  tlie  process  of  formation,  the  upper  lobe  of  the  bladder  in  ex- 
jmnding  constantly  exerts  traction  u]K>n  the  lower  lobe  and  tends  to  draw  it  up 
out  of  the  sae  into  the  pelvis,  hy  which  moans  the  cellular  attachments  between 
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Fi^.  PjiirTUL  Pkouapse  ur  the  rTR«iM  anu  Vahiwa,  with  Kuj^<**T£  La^^jchatko  Ckrvix* 

Th«  mimd  U  bUnxlueni!  into  ih«  bladiler  to  iKow  tJif  flUt-ml  dinx'titm  nf  t\w  ur^thm  und  tlie  vtr^^icul 
diveftkuUuii  in       sae.   The  Vi)^hi  ^m  plainly  ftbow»  Ibe  pw'ttion  or  \hv  tiid  of  the  ^nund  in  tb**  bladder. 

Uterus  and  l>ladder  are  stretched  and  yield  more  and  more,  until  the  separation 
h  comi>let€  and  the  whole  blatlder  comes  to  lie  free  in  the  pelvis.  This  sepa- 
ration of  the  uterus  from  the  bladder  may  go  on  progressively  with  the  descent 
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until  tlie  prolapse  is  complete.  With  the  bladder  thus  Ijing  iji  the  pelvic 
levity,  wliilu  the  iiterai:^  h  prolapBed,  the  vesico-utt?riiie  has  become  transformed 
into  a  utero- vaginal  pout*h  in  front ,  analogous  to  the  reetO'Uteriiie  one  behitid. 

In  but  one  eaee  have  I  seen  the  bladder  lying  entirely  within  the  prola|>6e, 
witliout  any  portion  in  the  pelvis  t>r  attaehed  to  the  synjpli  vsLs.    At  a  miU^* 

queut  examination,  when 
the  bladder  eon tained  more 
nnjie,  it  was  found  ex- 
teniling  liHck  towai"d  the 
sacral  hollow. 

In  addition  to  the  fonn 
of  enteroeele  thus  de- 
scribed, another  form  in 
which  the  intestines  en^wd 
into  the  sac  posterior  fo 
the  uterus  is  more  fi-e- 
quently  found, 

A  rectal  diverticulmn 
is?  rarely  found  in  the  jiro- 
kjise,  although  it  may  hap- 
}x?n,  ami  a  considerable 
fecal  stasis  be  discovered 
at  this  point.  The  rela- 
tion of  the  anterior  wall  of 
the  rectum  to  the  sac  may 
be  reatlily  ascertained  by 

iiitrcKhicing  tlie  finger  within  the  bowel,  Thc^e  various  possible  complieatiouis 
unist  all  l>e  noted  before  operation  on  account  of  the  danger  of  opening  tlie 
peritoneum  or  tlie  howel. 

Complete  tear  of  the  i-ecto-vaginal  septiun  is  m*t  often  found  with  prolapse  ; 
dm  is  due  to  the  fact  that  the  direction  of  the  tear  for  the  most  part  Is  eentml, 
and  so  does  not  involve  the  levator  ani  muscle  to  any  great  extent^  leaving 
the  outlet  well  support e<i  In  a  small  percentage  of  ca&es?,  however,  the  assfx*ia- 
tion  h  observed. 

An  unusnal  complication  is  prolapse  associated  with  veBico-cervico* 
vaginal  fistula.  I  operated  on  such  a  case  April  9,  1892,  The  patient 
(K.  W.^  132n)  was  fifty-three  ye^irs  old,  and  had  a  large  prolapeui  gae  with  an 
irreguiarly  torn  posterior  cervical  lip ;  the  anterior  lip  was  gone,  and  in  the 
midst  of  a  mass  of  sear  tissue  in  its  place  was  a  fistula  2  millimeters  in  diameter. 
The  cervix  was  elongated,  the  fnndus  uteri  remaining  in  place  in  the  pelvit*. 
She  had  been  operated  upon  unsuccessfully  twenty- one  years  before  by  Pruf. 
Nathan  Smith,  of  Baltimore,  and  had  become  a  confirmed  morphine  eaten  I 
made  the  classical  oval  denudation  on  the  vaginal  mneosa  3  centimeteni^  1 1  inch ) 
long,  funnel-shaped,  with  the  bladder  nnict*sa  at  tlie  apex,  and  united  the  edges 
of  the  wound  from  sicje  to  side  with  interrupted  silkworm-gut  sutures  The 


»Il»N  or  TflK  ^PTTBKIOR  VAtiJNAt.   \V ALL, 

Tlic  oervix  Is  Dlontratc.  Tht*  ipoint  of  sipt'cial  impoitojife  Is  iliu 
t»iiiiipleto  dc-taehijient  of  tho  bladder  from  its  uterine  and  vaifinal  at- 
ttv^^humm^  with  the  prtJtence  of  the  intiistincs  in  thu  sac  both  naterSor 
niid  piJstcrior  to  the  uterui  (vugmal  cutcrocele). 
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-whole  operation  was  peculiarly  easy  with  the  parts  lying  displaced  exteriorly. 
She  was  carefully  watched  during  her  convalescence,  and  hoth  the  morphine 
habit  broken  and  the  iistula  cured. 

One  of  the  rarest  complications  is  that  presented  by  a  lifty-year-old  patient, 
who  had  a  prolapse  with  hypertrophic  elongation  of  an  infiltrated  lacerated 
cervix,  and  just  below  the  cervico-uterine  junction  a  complete  atresia  of 
the  uterine  canal. 

Prolapse  cases  differ  so  widely  in  their  individual  features  that  all  operators 
should  make  note  of  the  following  characteristics : 
Dimensions  of  the  prolapsed  sac. 
Appearance  and  position  of  the  cervix. 
Presence  of  ulcerated  areas. 

Complete  or  incomplete  eversion  of  both  anterior  and  posterior  vaginal  walls. 

Length  of  uterine  canal,  noting  whether  the  cervical  portion  is  drawn  out. 

Exact  ix)sition  of  the  fundus  uteri — in  the  pelvis  or  in  the  sac. 

Relations  of  the  bladder  to  the  sac. 

Relation  of  the  rectum  to  the  sac. 

Position  of  the  peritoneal  pouch,  posterior  to  the  sac. 

Presence  of  intestines  in  the  sac. 

Appearance  of  the  outlet  when  the  sac  is  returned. 

Pelvic  measurements,  to  explain  if  possible  the  cause  of  a  difficult  labor. 

Causes  of  Prolapse. — Congenital  defects  in  the  vaginal  outlet  and 
pelvic  floor  may  supply  the  factors  necessary  for  the  formation  of  a  prolapse 
which  may  be  found  at  birth.  Protnision  of  the  pelvic  viscera  has  been  ob- 
served from  the  strain  of  a  fall. 

But  the  conditions  essential  to  the  production  of  a  prolapse  are  most  fre- 
quently found  after  multiple  pregnancy.  The  large,  heavy  uterus  following  a 
puerperal  infection,  by  its  weight  alone  predisposes  to  prolapse  where  the  woman 
has  gone  to  work  too  soon.  The  direct  causal  relationshij)  between  labor  and 
prolapse  is  shown  by  thirty-five  of  my  cases  in  which  there  was  but  one  who 
had  had  no  pregnancy,  and  here  the  prolapse  was  but  partial. 

Twenty-seven  women  of  whom  I  have  accurate  notes  had  had  an  average  of 
3*8  children.  Nine  of  these  women  had  borne  children  after  the  appearance  of 
the  i)rolapse. 

A  tight  obstetric  binder,  by  throwing  the  uterus  into  retro  position,  also 
favors  prolapse.  If  the  binder  is  used,  it  nmst  under  no  circumtances  be  applied 
tightly  within  the  first  ten  days  after  labor.  To  aid  the  uterus  in  regaining  its 
normal  size  the  patient  should  remain  in  bed  for  two  weeks,  during  which  time 
the  physician  should  from  time  to  time  assure  himself  of  its  position  by  palpa- 
tion through  the  abdominal  walls,  drawing  the  fundus  forward  if  he  finds  a 
tendency  toward  retroflexion.  It  is  best  for  her  not  to  lie  much  in  the  dorsal 
position,  but  to  turn  in  bed  as  often  as  she  wishes,  assuming  any  comfortable 
posture.  Cases  of  prolapse  will  also  be  avoided  if  retroflexion  and  relaxed  out- 
let receive  timely  treatment. 
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Prolapse  owes  its  origin  therefore  to  an  insufficiency  of  the  intrapelvic 
uterine  supports  associated  with  a  weakness  of  the  pelvic  floor. 

A  tight,  well -closed  vaginal  outlet,  depending  upon  the  integrity  of  the  an- 
terior part  of  the  levator  ani  muscle,  is  the  most  important  factor  in  retaining 
the  uterus  within  the  pelvis.  This  muscle  controls  the  outlet  and  prevents  pro- 
lapse in  three  ways:  (1)  It  retains  the  normal  outlet  in  its  position  forward  under 
the  pubic  arch,  out  of  the  line  of  abdominal  pressure ;  (2)  it  gives  to  the  outlet 
the  size  and  form  of  a  narrow  slit,  preventing  the  protrusion  of  the  pelvic  vis- 
cera ;  (3)  it  directs  the  axis  of  the  vaginal  canal  forward  instead  of  directly 
downward,  so  that  the  intra-abdominal  pressure  strikes  the  pelvic  floor  at  a 
right  angle. 

If  these  functions  of  the  levator  ani  are  impaired  or  destroyed  by  extreme 
dilatation  or  laceration  of  its  fibers,  the  vaginal  outlet  is  no  longer  supported, 
but  drops  open  and  falls  back  toward  the  sacrum,  and  the  canal  assumes  a 
direction  more  or  less  in  a  direct  line  with  the  abdominal  pressure,  the  first 
effects  of  which  are  to  crowd  the  adjacent  anterior  and  posterior  vaginal  walls 
down  into  the  outlet,  still  further  distending  it. 

If  the  body  of  the  uterus  is  retained  within  the  pelvis  by  its  broad  ligament 
attachments,  as  the  cervix  descends,  the  i>ortion  between  the  cervix  and  tlie 
body  becomes  drawn  out  and  thin,  a  condition  readily  diagnosed  by  squeezing 
the  sac  between  the  fingers,  when  the  upper  cervix  is  felt  in  the  middle  like  a 
long,  thin  cord. 

The  essential  intrapelvic  supports  of  the  uterus  are  those  which  tend  to  keep 
its  upper  pole  (the  fundus)  in  front,  and  its  lower  pole  (the  cervix)  in  the  back 
part  of  the  pelvis.  The  attachment  of  the  vesico-uterine  peritoneal  folds  liigh  up 
on  the  anterior  face  of  the  uterus  serves  to  hold  the  fundus  behind  the  symphysis, 
while  the  utero-sacral  muscles  at  the  opposite  pole  serve  to  hold  the  cervix  back. 
So  long  as  these  suj)porting  structures  remain  intact,  displacement  can  not  occur. 
If,  however,  the  utero-sacral  folds  relax,  the  cervix  drops  away  from  the  sacrum 
in  the  only  possible  direction,  down  the  vagina.  The  body  of  the  uterus  then 
remains  no  longer  cushioned  upon  the  upper  surface  of  the  bladder,  but  at  once 
begins  to  hang  as  a  dead  weight,  and  is  forced  step  ])y  step  down  upon  the  pel- 
vic floor  by  the  force  of  gravity,  combined  with  the  intra-abdominal  pressure. 
In  the  descent  the  cervix  is  involved  first  and  the  fundus  next,  and  it  is  only  a 
question  of  time  when  the  prolapse  \vill  be  complete. 

Retroflexion  of  the  uterus  is  often  but  an  initial  step  in  the  formation  of 
j)rolapse,  which  \vi]\  occur  when  the  retroflexion  is  associated  with  a  relaxation 
at  the  vaginal  outlet. 

Symptoms  and  Complications. — I  find  that  in  85  of  my  crises 
the  average  age  was  forty-two  years,  and  that  only  4  were  below  thirty,  2  heing 
but  nineteen  years  old ;  10  were  between  thirty  and  forty,  8  l)etween  fifty  and 
sixty,  and  18  between  forty  and  fifty. 

Tlie  most  distressing  symptoms  of  prolapse  are  backache  and  a  dra^ng 
sensaticm  in  the  pelvis  and  lower  abdomen,  producing  a  general  feeling  of  weak- 
ness ;  locomotion  is  often  painful — as  one  patient  expressed  it,  she  always  ^'  felt 
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if  rfie  eonld  no  fartlier."  Sitting  is  sometimes  painful.  Fi^equent  urinn- 
tion  i^  rominoti  ;  tlia  inrnt^h  art*  often  t'onstijiated  anil  the  appetite  puor. 

From  stagnation  of  urine  in  tlie  vesical  divertu;uluin  intense  eystttie  u  boiuq- 
times  found.  The  bladder  walk  first  Ijecome  tliick^tiei  and  the  uretera  are 
e^fnpressed.  The  infection  often  travels  up  to  the  pelvija  of  the  kidnev, 
prmiiicing  pjeloiiuphroflis  and  death.    In  rare  cai*es  eateuli  are  founrl  in  the 

In  one  of  my  cases  tliere  was  a  complete  prolapse  with  retroflexion  and  a 
inyonia  on  tlie  iK>fitcrior  wall  of  the  fundus.  This  was  about  Z  eentiuieters  in 
illaineter  and  made  a  distinct  elevation  on  the  everted  vjiginal  surface. 

The  vaginal  niucoun  nieinl^raiie  covering  the  me  lof*ea  it«  rugose  appearance, 
becomes  smooth,  hypertn>phied,  and  callous.  Rubl>ing  on  tlic  thighs  and  gar- 
ments often  causes  ulcers  with  deep,  sharply  detined  bonlern. 

Operative  Treatment . — The  normal  supjKjrts  of  the  uterus  and 
vaginal  outlet  can  never  be  perfectly  reetoi^.  Therefore  that  oi>eration  is 
li^  which  offers  the  mtist  efficient  substitute.  I  prefer  tlie  following  proced- 
ure:  A  resection  of  the  relaxed  vaginal  outlet,  restoring  its  caliber,  cluuiging 
tlie  dirci'tion  of  its  axis,  and  changing  its  ptjsition,  associated  with  a  supra- 
vaginal amputation  of  the  cervix  ;  in  biul  cases  the  alHlomen  is  opened  and  the 
uterus  8us|>€nded  to  the  anterior  abdominal  wall. 

The  resection  of  the  vaginal  outlet  alone  is  not  STifficient  wljen  there  is  a 
ductile  cervix,  which  will  afterwani  worm  its  way  out  of  the  sniallei?t  eanal ; 
amputation  of  the  cervix  therefore  deprives  the  utems  of  it8  leatler,  as  it  wei*e, 
and  is  always  necessary  except  when  it  is  unusually  small  or  senile. 

Hysterectomy  is  not  necessary  to  cure  prolapse,  and  if  the  ojierations  upon 
the  outlet  and  cervix  Jire  skillfully  performed,  it  will  not  often  he  net*essary  tu 
snture  the  uterus  to  the  anterior  alxlominal  wall.  Wltere  there  is  extreme  re- 
laxation, and  the  outlet  has  not  lieen  witisf act^ ^rily  liftal  up  by  the  resection, 
a  suspension  of  the  uterus  to  the  anterior  abdominal  waJl  is  tlieu  advisable  (see 
rhapter  XXV).    This,  however,  will  never  be  sufficient  by  itself. 

Amputation  of  the  Cervix  .—To  amjmtate  the  cernx  both  anterior 
and  posterior  lips  are  caught  with  temu'uluni  forcejw  and  i>nlle<l  well  out  of  the 
body,  or  instea^l  of  t^nattulnm  forceps,  two  long,  stout  silk  sutnre^^  may  l*e  fmsml 
througli  bntli  lips  of  the  cervix  and  useil  as  tractors.  A  circular  incisiun  is  made 
immediately  above  the  cervix  through  tlje  vaginal  wall  and  ^le  uterus  jiuUcd 
ih>wnwani,  while  the  vaginal  vault  is  stripped  off  with  the  thund>  and  first  and 
second  fingers  pressing  against  tlie  cervix,  and  rubbing  the  vagina  up  in  fi\>nt 
and  liehind.  The  sej^ration  is  always  incomplete  at  the  sides  where  the  vessels 
enter  the  uterus.  Injury  tt)  the  bladder  will  be  avoided  by  directing  the  force 
uf  tlie  sepanition  niiivernent  toward  the  cervix,  and  l)y  ot*casionaIly  inserting  a 
sou  ml  into  the  bladder  in  case  of  doubt  as  to  it^*  exact  relations. 

The  amount  of  cervix  bared  is  5  to  H  centimeters  (2  to  2|  inches).  The 
uterine  vessels  on  each  side  of  the  cervix  are  now  tied  as  higli  up  lui  jKissible  liy 
a  catgut  ligature  passed  close  ti>  the  side  of  the  cer\^x.  This  materially  lessens 
the  liemorrhtige  in  the  subsequent  steps.     It  is  not  necessary  to  exjx>se  the 
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peritoneum  either  in  front  or  behind,  although  no  harm  will  be  done  if  it  is 
opened. 

The  cervix  is  now  amputated;  it  is  first  split  from  its  external  orifice 
to  the  upper  limit  of  the  denudation,  after  which  the  lips  are  drawn  apart  and  a 
stout  curved  needle,  carrying  a  catgut  suture,  is  entered  at  the  anterior  vaginal 


Fio.  2i>;i. — Paktial  Prolaphe  or  the  Utekis,  with  Elongate  IIvpertbophiei>  Cervix. 
The  cervix  is  drawn  <lown  and  lield  for  tlie  circular  uinputntioD,  the  firwt  step  in  the  operation. 


wall  close  to  the  incision,  carried  under  any  oozing  points  in  the  loose  cellular 
tissue  in  its  track,  and  made  to  emerge  on  the  mucosa  in  the  cervical  canal  4  or  5 
millimeters  helow  the  angle  of  the  slit.  A  similar  suture  is  passed  through  the 
vaginal  wall  and  the  posterior  cervical  lip.  After  this  several  other  sutures  are 
passed  on  either  side  of  these,  and  the  cervical  lips  are  then  amputated  in  such 
a  manner  as  to  leave  the  canal  the  most  prominent  portion  on  the  stump.  The 
vaginal  mucosa  is  then  drawn  in  to  the  cervical  mucosa  by  means  of  these  sutures, 
which  are  now  tied. 

The  elliptical  openings  in  the  vaginal  vault  to  the  right  and  left  of  the  cer- 
vical canal  are  closed  by  three  or  four  catgut  sutures,  bringing  vaginal  mucosa  to 
vaginal  mucosa,  and  passing  under  the  deep  parts  of  the  wound,  so  as  to  include 
all  bleeding  vessels  in  their  embrace.    These  sutures  must  be  so  applied  as  not 
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to  leave  any  pockets  beiiaatli  the  surface,  as  bluod  m  certain  to  accumulate  and 
distend  atteli  spaces,  causing  infection,  which  will  work  its  way  to  the  mirface 
at  a  later  date  in  the  form  of  an  abscersi?. 

The  only  large  aljwceB^  I  have  ever  seen  in  the  eellnlar  tii*sue  anterior  to  the 
uterus  was  in  a  patient  %vlio  tiad  been  operated  on  for  prolapse  at  anotlier  clinic, 
and  came  to  mine  with  tiigh  fever  and  severe  pain,  when  I  di^^uvercd  and 
(»|>ent5il  an  ahBtreaa  l)€twcen  the  uterus  and  the  bladder  containing  about  laOmibic 
centimeters  (5  ounces)  of  pus. 

Accurate  Huiwrticial  approximation  of  the  wountl  at  the  vault  is  secured  by 
tine  CAtgut  sutures  between  the  deep  ones. 

This  first  step  in  the  operation  does  not  occupy  longer  than  ten  or  fifteen 
minutes- 

Resection  of  the  Vaginal  Outlet. — The  resection  of  the  vaginal 
outlet  in  these  cases  is  in  genera!  similar  tu  that  described  in  Chapter  X.  The 
only  important  difference  lius  in  the  gretiter  length  and  breacitb  uf  the  triangles 
of  denudation  extending  up  into  the  vaginal  milci,  thus  resecting  a  larger  nreu  of 
the  vagina.  It  is  both  more  ditficult  and  awkward  to  outline  tlie  area  to  be 
exsected  within  the  vagina,  on  act^ount  of  the  laxity  of  the  tissues  and  the  fact 
that  the  well'deiined  pueterior  column  has  disappeared^  and  in  its  place  is  a 
thick,  wrinkled,  redundant  ma^.  The 
line  between  anteri^>r  and  lateral  walls  is 
fortunately  distinct,  affording  a  guide 
for  tlie  outer  border  of  each  triangle, 
just  under  antl  parallel  tu  it.  The  un- 
dennded  tongue  iti  the  middle,  which 
is  left  to  form  the  floor  of  the  new 
vagina,  must  lie  made  narrow  as  well 
as  long. 

Anterior  C  o  1  p  o  r  r  h  a  p  h  y , — 
While  in  a  large  j)ercentage  of  cases 
the  anterior  vaginal  w^all  is  well  sup* 
pyrtetl  by  the  resection  of  the  posterior 
vaginal  wall,  occasionally  the  ''eysto- 
cele,"  or  prolapsed  hlafider,  persists  in 
pouting  out  at  the  vaginal  orifice,  which 
in  course  of  time  it  dilates,  and  so  de- 
stroy tlie  effect  of  the  operation. 

An  anterior  colporrh^pliy  for  the 
relief  of  the  cystocele  is  indicated  only 
in  cases  of  extreme  relaxation* 

The  essential  step  in  the  opera- 
tion for  cystocele  is  the  re- 
moval  of  an  oval  piece  of  tissue  large  emaigb  to  retluce  the  hernia  and  to 
support  the  Imse  of  the  bladder  without  encroachitig  upon  the  proposed  field 
of  operation  upon  the  posterior  walL 


Flo,  394. — UPEBATIOS  FOR   l^ltOtAF»C  Of  Tll»  VtE" 
Bt  H  BV  A«PI'TATtoW 

Ain[)tit«th>D  o(  the  rervix  nt  1.  oval  rrj^Pi^tiriti  of 
tin-  iiiUjrinr  votfinal  wjill  nt  ^,  rcittorutioii  nf  the  vagi* 
rial  outlet  at     ftwtl  dunpeniiiou  of  this  utisrui*  at  4, 
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The  operation  for  cyetocele  Bliould  follow  imniediately  upon  the  amputation 
of  the  cervix,  and  eo  forniB  the  eecond  step  in  the  train  of  three  operations  — 
naiiielj,  amputation  of  the  cervix  and  cloeui-e  of  tlie  vaginal  vault,  resection  of 
the  anterior  vagiiml  wall  for  cystoeule,  and  resection  of  the  relaxed  va^iiml 
outlet. 

The  cervical  and  the  urethral  extmintiee  of  the  eyetocele  are  grasped  with 
tenaeuluin  foifeps,  pulling  in  opposite  directioiiB  and  drawn  down  into  the 
vaginal  outlet,  while  the  lateral  walls  of  the  vagina  are  held  awaj  by  flat 
retractors. 

An  oval  incision,  4  to  6  centimeters  long  and  2^  to  3  centimeters  broad^ 
through  the  entire  thickness  of  the  vaginal  mucosa,  outlines  the  area  to  be  de- 
nuded. If  the  denudation  m  made  too  hroad  the  tiUturing  of  the  posterior 
vaginal  wall  in  the  uext  step  will  he  difticult* 

The  separation  of  the  flap  which  has  been  outlined  may  be  effected  by  lo<j»«^ 
ening  one  of  its  ends  and  then  completing  the  detachment  by  a  blunt  dissection 


Fu3.       —  i'i;uLAri!!£  or  thk  ('tkki's,  V.^rttSA,  a^d  UtoTrM,  with  C'oMPt.rrK  UrPTtTBi  <$r  th» 


with  tlie  fingers  ;  constant  care  must  be  taken  not  to  tear  the  bladder  wall  which 
is  exposed.  The  wound  made  in  this  way  does  not  usually  bleed  much,  ami  any 
hemorrhage  may  be  controlled  by  the  interrupted  silkworm^^^ut  or  catgut  sutures, 
introduced  from  side  to  side  across  the  axis  of  the  oval  denudation,  alxjut  a  centi- 
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meter  apart.  The  sutures  must  not  penetrate  the  bladder  or  catch  the  ureters. 
On  tying  the  sutures  only  a  linear  wound  is  left.  They  may  be  removed  in 
about  two  weeks. 

Suspension  of  the  Uterus. — In  those  cases  in  which  the  vagina 
has  been  completely  everted  the  lax  outlet  is  resected  with  difficulty,  and  there 
still  exists  a  marked  tendency  of  the  uterus  and  the  upper  part  of  the  vagina  to 
bear  down  upon  the  repaired  outlet.  A  decided  mechanical  advantage  will  be 
secured  by  making  a  small  abdominal  incision  just  above  the  symphysis  pubis, 
and  attaching  the  posterior  surface  of  the  uterus  to  the  anterior  abdominal  wall 
by  three  permanent  sutures,  in  the  manner  described  in  Chapter  XXIV.  The 
manifest  advantages  of  this  step  have  been  insisted  upon  first  by  Dr.  G.  M.  Edc- 
bohls  and  then  O.  Kiistner. 

Prolapse  of  the  Uterus  with  Complete  Rupture  of  the 
Kecto-vaginal  Septum . — Where  the  laceration  is  complete,  tear  of  the 
recto-vaginal  sej)tum  deviates  markedly  to  one  side  or  the  other,  the  lateral 
fibers  of  the  levator  a  n  i  muscle  may  be  ruptured  as  well,  and  prolapse 
occur.  If  the  tear  has  extended  above  the  sphincter  area,  there  may  be  also  a 
prolapse  of  the  rectum.  The  treatment  of  this  complex  condition  is  similar  to 
that  just  described,  with  the  exception  of  the  restoration  of  a  ruptured  instead 
of  a  relaxed  vaginal  septum  in  the  manner  described  in  Chapter  X. 


CHAPTER  XVI. 


VAOINAIi  HTSTERECTOMY, 


1.  Tnflicalint]  for  vaginal  hyster<?ctnniy. 

2.  Pref^fttut  jon  «f  lh(*  [mtWit>   a,  Preliminftrv  eurettinfj. 

8.  Operation  :  a.  Trjkction  ligntuim    k  t'tJlariiifj  cervix,    c.  Tying  off  om  broini  ligfamenh 
Delivery  of  uterus,       Tving  off  ihij  other  hroml  ligaraent.  /.  Thorou|^h  inspection  of 

4.  After-tr*?atmeiit :  a.  Chaugiug  pack,    6.  Reinavmg:  lif?»tune!?, 

5,  AQCukril*  atkI  coin  plica  ti  oris  :  «♦  IIenJorrha|fi\   b.  Ligation  of  ureter*  Ruplure  of  bl  ad  tier. 

d.  Injury  to  the  siuall  intoHtine.  Pelvic  absce^,  /,  Ovarian  tumor.  Iiicomplule 
enucieatiaii  of  (he  disc-flse. 

The  reiiruval  of  the  entire  utenii?  hy  the  vagina  through  the  inferior  pelvic 
strait  has  l»€en  the  operation  most  frequently  performed  in  tlie  past  for  cancer 

of  tlie  cervix,  or  of  the  cer- 
vix and  fnndnii  toother,  or 
of  the  fundus  alone. 

For  the  last  thi*ee  years 
my  own  practice  has  heen  to 
hniit  the  indications  for  va^- 
nal  hysterectomy,  rhoogiug 
iu  preference  the  more  radi- 
cal enucleation  tlirough  the 
ahdomen,  for  by  the  vagina 
only  tlje  uterus  find  little  oi! 
none  of  the  adjacent  hroa 
ligaments  c«n  l>e  remove*!, 
and  carcinomatous  tissue 
IB  often  left  hehiotl  which 
might  have  heen  remove*! 
hy  a  more  careful  di*5secti*m 
from  ahove. 

Vaginal  hysterectomy  is 
still  indicated  in  fat  women, 
Mdiose  thick  abdominal  walls 
furtii  an  almofit  insuperalile 
(>l)sta<^fle  to  a  complete  oper- 
ation f rfim  ahove*  It  ie  not 
l>ccause  the  difficulty  in  removing  tlic  utenis  hy  the  uhdominal  method  is  so 
great  in  these  caseSj  hut  the  fact  that  a  wide  exsection  of  the  hroad  ligaments 
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and  removal  of  the  pelvic  glands  ig  almost  impossiblej  on  account  of  the  meohan- 
ical  hindrances  offei^ed  by  the  tliick  walU  anc3  the  deep  t>elviB, 


FlO,  2»T.— Ej*lTIIJSUOliA  UT  TIIK  C'KKVIX   WITHOLT  VselTAtlOH. 


The  vaginal  vault     converted  into  u  tint  fmaiiliitiiiiyr  sturfuee.  The  wrvical  ofiening  U  eivn  m  thv  ccntar. 

Preparation  of  t !i e  Patient . — The  patient  nin^it  1>e  duly  prepared 
by  rest,  baths,  vaginal  douches,  and  above  all  by  a  thorough  evacuation  of  the 
bowels. 

If  the  cancerous  disease  lias  advanced  to  the  sloughing  stage,  or  so  far  vls  to 
muse  any  orforuus  discharges,  or  to  fonti  a  mass  prutnuiing  into  tlie  upper 
vagina,  tlie  danger  of  sepsis  will  be  greatly  increased  unlesa  the  field  h  Hvnt 


516 


TAfltlTAL  HTSTEKKCTOMY, 


eleanged  bj  a  tLoroiigh  curettage,  reinoviiig  a&  mncli  of  the  dieeaeeil  tissue  ae 
can  be  ecmpecl  away  vritli  a  ^harp  curette  (see  Chapter  XI  V).  If  tlie  vagina  h 
packetl  every  two  day^  after  doing  tliig,  iii  a  week  or  ten  days  the  pfitient  will 
be  ready  for  the  radical  operation.  In  au  urgent  earn  tlie  curettage  may  be 
done  just  hefonj  tlie  iitemn  i.s  removed, 

Operat ion."Tbe  patient  h  brought  to  the  e<lge  of  the  table  in  the 
lithotomy  position,  with  the  limbs  well  rtexed  and  the  buttocks  resting  on  the 
perineal  pad.  The  assistant  then  i^havcB  the  external  genitals,  wagJiing  them 
well,  together  with  the  vagina,  and  curettes  away  all  redundant  eamrerous 
masses  with  fingers  and  scoop  unless  this  hm  been  already  done- 

The  posterior  vaginal  wall  is  then  retracted  with  a  large  Sims  or  Simon 
s[)eealuni,  exposing  the  vault  of  the  vagina  and  the  eervijc.  If  the  vaginal  out- 
let is  narrow,  hindering  a  view  of  the  cervix,  a  greater  degree  of  dilatation  may 


Klrt.   i^iJS.  — VA<ilSAI,  llvrtTKIiKrTciMV   fOlt  L'aM         tiF  I  life  UtKBITB. 

TJio  uU'fM«  ind  cervix  curi'tte<l  thoroujfhJy  uml  tlic  cervix  ijiewvd  up  with  sU^ut  «ilk  »«tunij*  Joft  lon^  far 
tmctioiu    The  fiijld  of  opertilion  vstpotied  by  retn»^.'lt^r^ 


be  secured  by  boring  in  the  hand  with  the  tips  of  the  fingers  held  together, 
making  a  conical  dilator,  or,  better  stilly  by  using  a  ei^nical  recfcd  dilatnr,  (* 
centimeters  in  diameter  at  the  base.  If  the  rigidity  can  not  be  oven.'oiue  in  tins 
way^  one  or  two  deep  lateral  ioeisions  through  the  posterior  commii^ure  and 
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extending  around  one  or  lioth  sides  of  tlie  rectum  and  np  into  the  vaginal  sulci, 
will  give  the  necessary  enlargement.  The  liemorrlmge  from  the  surfaces  thus 
incised  it*  rarely  great  enough  to  call  for  the  um  of  forceps  or  ligatures. 


Fro.  — VAfllSAL  llvHTISliEErTOSiY, 

Bef^nningr  tlio  ofientiun  by  cutting  tlic  <!prvix  Idcee  ftotn  the  vji^-'iiiM^  muWr  v^rmtlniaouja  irrlgution. 


Continuous  irrigation  h  nmd  to  keep  the  field  dear  of  blood  during  the  fimt 
part  of  the  operation,  until  the  peritoneum  is  o|K3ned, 

The  ^ault  of  the  vagina  Hiid  the  cervix  heing  exposed  as  (Iescril)ed,  the  an- 
ten<*r  lip  of  the  i*ervi?c  ib  <*aught  hj  tenacuhim  forceps  and  draM^n  dowr» ;  the 
po&tcricjr  lip  i*^  also  cauglit,  and  a  stout  needle  m  passed  through  the  anterior  and 
posterior  lips,  carrying  a  heavy  silk  suture  alxnit  40  f*entinieters  (10  inches)  long. 
Tliree  or  four  of  these  Irgaturcs  are  pjis^sed^  and  eacli  one  tied  tightly,  dntwing 
the  lips  firmly  together  and  completely  closing  tlie  cervical  canal  and  covering 
in  tlie  discHseil  area,  to  prevent  the  escape  of  any  of  tlie  intra^uterine  contents 
tiver  the  wmind  area  during  the  enucleation.  The  ligatures  are  left  long  to 
8erve  as  tractor*^,  and  ena!»le  the  oj)erator  to  liolfl  the  uterus  do^Ti  near  the 
outlet,  and  to  keep  pulling  it  farther  and  farther  down,  delivering  it  gradually 
as  its  attjichmonts  are  severed. 

The  cervix      first  drawn  down  toward  the  vaginal  outlet  as  far  m  it  will 


518 


VAGINAL  HYSTERECTOMY. 


come,  often  oateide^  and  an  agsietant  on  either  side  holds  back  the  lateral  vaginal 
walls  with  a  retractor  so  as  to  prevent  them  from  hitling  the  field  of  operation. 
The  operator,  pulling  on  the  traction  ligatures,  now  makes  a  circular  incidou 
around  the  cervix  and  through  the  entire  thickness  of  the  vaginal  vanlt,  not 
than  2  centimeters  (J  inch)  distant  from  the  margin  of  the  diseage.  Tiie  Paque- 
lin  or  galvano-cauterj  may  Im3  employed  in  this  stiige  of  the  ojjeration,  in&te^ 
of  a  knife,  to  check  the  oozing,  Moilerate  bleeding  from  its  margins  may  lie 
disregardefl  until  the  close  of  the  operation.  More  profuse  bleeding  should  be 
contndled  at  once  by  ligatures  passed  throngb  the  vaginal  walls,  so  as  to  grasp 
the  vessels. 

The  knife  or  scissors  are  now  laid  aside,  and  the  operator  begins  to  push  up 
and  peel  l>ack  the  cellular  tissue  from  its  cervical  attachments  in  front  and  l»e- 
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tliere  m  danger  of  perforating  the  bladder  or  luiexpeetedljf  entering  the  peri- 
t^menni,  especially  if  the  disease  hm  extended  in  either  of  these  directioue.  As 
mton  art  the  peritoneum  behind  the  n terns  is  reached,  the 
fact  is  reiidily  recognized  by  the  tiuctuation  ot'  a  little  lliiid 
in  DoTiglae'e  cul-f/e-me^  or  bj  the  smooth  anterior  and  poj^te- 
rior  eurfaces  gliding  over  each  otfjer.  It  h  opened  l>j  catch- 
ing a  fold  of  it  with  forceps  and  making  a  small  cut  into  it 
with  sciissors ;  one  index  finger  is  then  thrust  in^  enlarging 
ttie  openings  and  then  tlie  other  index  finger  i^  intrcMluced, 
tearing  the  incision  as  wide  as  possible  from  side  to  eide,  well 
out  to  the  bases  of  the  broad  ligaments. 

As  st>on  as  the  peritoneum  is  laid  open  t!ie  irrigation 
must  cease.  A  sterilized  sponge,  or  pledget  of  gauze  with 
string  attached,  is  now  pushed  into  Douglas's  etd-de-sm  to 
prevent  the  entmnee  of  fluuls  or  the  escai>e  of  def/ris  from  the  ^^N,fKDL^*^wmr'LKtr 
tield  of  operation  up  into  the  iieritoneum.  A  pair  of  artery  1'^  ^''^^  ta^^iki- 
forcejis,  clamped  at  the  end  of  the  stnug,  dietingmshes  it  at  tJi*  UmAi*  Ljoa- 
once  from  the  ligatures  applied  to  the  broad  ligitment^,  UvItersJ'touJ!*^^*^ 

The  anterior  vesico-uterine  fold  of  peritonenm  h  next 
reached  in  like  manner  after  completely  detacliing  the  bladder  from  its  uterine 
connections.  It  is  also  recognized  by  the  gliding  of  its  peritoneal  snrfaeesJi  over 
e*ieh  other.  An  opening  is  mmle  by  pushing  in  a  puir  of  sliarp-pointed  scissors 
under  the  guidance  of  the  index  finger,  spreading  the  handles  and  withdrawing 
them.  The  index  fingers  are  then  intr<xinced  as  just  described  and  the  hole 
enlnrged  out  to  tlie  broad  ligaments  on  either  side.  This  leaves  the  nterus  hang- 
ing in  the  |jelvis  attached  by  the  broad  ligaments  alone. 

The  anterior  peritoneal  fold  may  sometimes  be  more  readily  reached  after 
tlie  lower  parts  of  the  l>r(ia*l  ligjiments  liave  been  lignted  and  severetl  frorn  tlie 
cervix,  permitting  a  greater  downward  displacement  of  the  uterus,  and  making 
this  part  of  the  peritonenm  more  accessible. 

The  accident  of  pushing  the  finger  through  the  bladder  will  be  avoided  by 
frequently  introducing  a  sound  into  the  bhidder  as  the  ijpe ration  progresses,  Ut 
determine  its  exact  pf>6ition,  and  the  thickness  of  the  intervening  wall  An  acci- 
dental rent  in  the  hla<lder  at  once  shows  itself  by  a  sudden  gush  of  urine  into 
the  vagina.  This  is  most  apt  to  occur  when  the  disease  has  progressed  through 
the  cervix  into  the  bladder  wall.  A  fistula  made  in  this  way  should  lie  closed, 
after  paring  the  edges  to  remove  the  disease,  with  interrupted  silk  sutures,  when 
the  enucleation  of  the  uterus  is  completed.  If  this  operation  is  performed  im- 
meiliately,  it  is  rarely  unsuccessful. 

The  next  step  in  the  enucleHtion  is  to  tie  off  the  broad  ligiiments  with  stout 
silk  ligatures,  intrmhiced  by  a  strongly  curved  blunt  aneurismal  needle.  In 
introducing  the  first  ligature— say  on  tlie  right  side — the  cervix  is  drawn  strongly 
to  the  left,  and  the  right  vjigitial  wall  held  out  of  the  way  by  a  retractor.  Tlie 
left  index  finger  is  placed  beside  the  cervix,  behind  the  broad  ligament,  and  the 
aneurismal  needle,  armed  with  a  ligature,  is  passed  through,  from  before  back- 


After  fit?«illjj  the  bjuddor  ttj  front  mul  ope  mug-  iho  c^l-df-sij^  belnml,  the  lnwie  of  the  It^ft  hrcml  liniiJiMfiit 
in  exposed  by  pulling  tbo  otTvix  to  the  right,  and  tiixl  off  by  piuiaiug  u  atout  silk  ligatnru  in  mi  Jim^urbiiii 


ward,  onto  the  tip  of  the  finger.  This  Hgatiire  includes  a  Inmch  of  tiB^ue  alw>ut 
a  centimeter  in  diameter,  and  is  entere<l  about  a  centimeter  distant  from  tljc 
cervix,  out  toward  the  pelvic  walL  Tlie  loop  of  the  ligature  is  caught  with  a 
etout,  blunt  tenaculum,  pulled  out,  anil  the  needle  k  withdrawn.  The  ligature 
is  tied  at  onee,  as  tightly  as  po&sible,  and  drawn  aside,  and  the  broa^J  ligament 
divided  Ijetweeii  the  ligature  and  uterus,  nearer  the  latter.  All 

r cutting  ifi  done  with  seissorg,  carefullj  snipping  the  tisisues  of 
the  broad  ligaments  as  they  are  drawn  forward  on  the  index 
finger.  Ae  soon  as  a  little  ooziug  of  blood  is  seen  to  follow 
a  cut,  it  means  that  an  area  of  tissue  is  uneontrolled  and 
another  ligtiture  must  be  inserted  in  a  similar  manner  jn^ 
above  the  last.  The  assistant  must  use  the  retraetur  with 
cure,  so  as  not  to  pidl  on  the  ligatures  already  tie<l.  After 
introducing  two  or  three  ligatures  in  this  way,  one  atH>ve 
the  other,  the  eer\nx  is  drawn  to  the  opposite  wall,  and  the 


Fio.  808.— TriK  End  of 
TS«   Stout  Bltnt 

roH  CATC  HI  NO  TJIK 
Lin  ATL'RR  AS  tl  UftA  W- 

IKO  tT  nowK  iw  Vao- 


bafie  ()f  the  left  broad  ligjunent  ligated  and  severed  in  like 
manner. 
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An  extensively  infiltrated  cervix  occupies  a  coiiBiderable  space  in  tlie  narrow 
pelvis,  and  in  conseqiienct!  liei*  in  close  contact  with  tlic  ureters.  In  eucli  casa^ 
as  advi»?ed  bj  Pawlik,  a  Ivougie  or  a  catheter  should  be  placed  in  each  ureter 
t>efore  the  operation.  The  exact  position  of  the  ureter  is  thm  constantly  evident 
to  the  iingers  throughout  the  enucleation,  and  injury  to  the  organ  is  avoided 
with  ease  and  certainty,  I  have  in  this  way  several  times  avoided  tins  accident. 
In  one  patient,  after  removing  a  large  eancerous  uterus,  I  found  a  separate  mass 
in  the  left  broad  ligament,  which  I  proceeded  to  eTuicleate  with  foreejis  and  seis* 
fiors,  actually  dissecting  it  off  from  the  ureter,  which  w^as  bared  for  7^5  centi- 
meters inches),  without:  injury^  it  being  plainly  deliijed  the  whole  time  hy  u 
bougie  2*5  millimeters  (O'l  inch)  in  diameter. 


1^ 


Freeinif  the  r^lit  bmad  Yig^maat  fwm  the  uu?riJrt.  The  otrvU  to  thu  left ;  the  finrt  TigBttirc  Xn  lh« 
himc  of  the  broad  lii^titticTtt  ha**  bi?en  imi  ami  hanp  im>m;;  the  B«t:ond  ligature^  inoluiUng  iKe  ubniie  artery, 
liBH  ha^n  tied  just  vbove  ib^  am  m  kHowti.  lUitT  the  MLMAiM^ra  are  ju.Ht  about  lo  divide  Urn  bTomi  Vi^&tmnt 
iMtwwu  the  ligature  »i>ti  the  right  bonier  of  tlnj  utvnis. 

Moderate  traction  may  he  made  upon  the  ligature  when  tied,  amistiug  in  ex- 
posing the  area  to  be  divided  by  the  ecisfiorB;  but  as  soon  as  the  di^ni^iou  is 
37 
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effected  all  traction  must  ceaee  at  onee,  lest  the  ligatures  be  pulled  off.  The 
uterine  artery  should  \>e  included  in  the  second  or  third  ligtittn-e  applied.  As 
soon  as  the  peritonenm  is  opened  the  index  finger  will  lind  the  artery  pulsating 


1  'TualV, 


The  cervix  and  utertu^  pullcJ  well  over  to  tlita  J«fU  'this  right  brcnul  li^tijuenl  has  bwti  tietl  all  the  isar 
up  to  the  fc*>p,  which  will  tm  tiofl  next  The  index  linger  i»  hookotl  bt^hiiitl  the  tijp  of  the  hrmd  rufamuiit, 
pulling  it  down  ijxto  view  for  tltc  application  of  the  iaat  ligature.  The  round  Ug^miitnt  and  tht'  tul*  an?  mhu 
nt  tht'ir  ut<?rtae  codfe. 

beside  the  cervix  near  the  internal  os.  Its  exact  position  once  fixed  serves  aii 
guide  in  estimating  the  amount  of  tissue  to  be  included  in  the  ligntnres  in  order 
to  catch  it  in  the  second  or  third.  The  artery,  when  laid  bare,  is  eAftilv  dij^tin- 
guishctl  as  a  large,  white,  tortuous  trunk  with  a  lumen  2  or  3  niillinieteri^  in 
diameter,  strongly  pulsating  on  it^  proximal  gide*  As  soon  a&  the  utcniie  arteriej* 
of  one  side  are  secured  and  severed  from  the  uterus  the  operator  continues  to 
tie  off  the  remainder  of  the  l.jroad  lig?iinents  on  that  mrle  up  to  the  top,  When 
near  the  top  of  the  broad  ligament  the  finger  is  passed  over  the  tube  close  to  tlie 
uterine  cornu,  which  is  hooke<l  down  into  view  and  tied. 

If  the  ciinccr  affects  the  body  of  the  uterus,  or  there  is  a  pyosalpiitx  or  other 
pelvic  inflammatory  disease  complicating  it^  the  ligatures  should  be  placed  on  the 
outer  pelvic  side  of  the  ovariea  and  tnljcs  which  arc  removed  together  with  the 
uteruii.    It  is  more  difficult  to  complete  the  operation  in  this  way  with  tlie 
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removal  of  the  ovaries  and  tubejs,  because  tlie  ligatures  placed  nearer  to  the  pelvic 
wall  Bve  not  so  easily  tiec),  and  ai^e  nioi"e  apt  to  Blip  otf.  The  ligature  at  the  top 
of  the  broad  ligainciit  must  be  tied  M^tli  especial  care,  and  the  tissue  cut  at  a 
distaDee  from  it,  t^.*  avoid  the  risk  of  its  Blipping  ulf.  As  soon  as  the  whole  of 
the  right  side  of  the  iiteruB  is  freed,  two  fingers  are  iusertedj  the  fuudiifi  caught 
iroui  Itehind^  and  the  body  of  the  uterus  slowly  and  carefully  delivered  sidewise 
tlirough  the  opening  in  the  vaginal  vaidt,  duwn  through  vagina  and  out  into 
the  vulvar  cleft,  whem  it  hanga  attached  by  the  upper  part  of  the  left  broad  liga* 
nient.  The  enucleation  is  now  completed  by  tying  off  the  opposite  side  from 
above  downwaixl  with  two  or  more  ligatures. 

It  is  possible  by  removing  the  uterus  in  this  way,  from  above  downward, 
to  apply  the  ligatures  at  a  Bafe  distance  from  the  side  which  is  most  diseased  ; 
for  this  reason,  in  cases  of  advanced  disease,  it  is  best  not  to  apjily  more  than  a 
single  ligature  below  on  the  worst  side* 


t  io.  SOti. — Vaoinal  llvaiTEnecTniiY. 

Th*  utenm  entirely  fn?tKJ  on  the  right  aide  and  brought  out  onto  the  vulvit  Th^  reitudoder  of  tha  left 
brtRftd  UgunauL  b  now  tied  from  above  downwanL 


As  soon  as  the  uterus  is  removed,  the  operator  takes  the  sponge  from  the 
pelvis  and  separates  the  li*^tures  into  riglit  and  left  groups,  holding  tlieni  with- 
out traction,  while  an  assbtant  pours  a  hot  steriliKetl  normal  salt  solution,  43'3^  (J. 
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(110®  F.),  into  the  vagina,  and  cleanses  the  lower  pelvis  with  a  sponge  held 
in  the  forceps.  The  irrigation  is  continued  until  the  water  returns  perfectly 
clear. 

If  omentum,  or  a  loop  of  intestine,  falls  into  the  vagina,  it  must  be  carefully 
pushed  back.  While  washing  out  the  lower  pelvis  he  must  inspect  the  perito- 
neum as  well,  in  order  to  discover  and  remove  any  coagula  lodging  there. 

The  next  step  is  the  investigation  of  the  condition  of  all  the  ligatures  and 
the  search  for  bleeding  points.  A  slight  traction  of  the  upper  ligatures,  aided 
by  a  sponge  pushed  into  the  peritoneum,  and  then  partially  withdrawn,  brings 
the  broad  ligament  forward,  and  exposes  first  one  part  of  it  and  then  another. 
Any  ligature  which  seems  loose  must  at  once  be  replaced  by  transfixing  the 
broad  ligament  at  that  point.  A  few  fine  silk  ligatures  are  usually  required  to 
control  small  vessels  under  the  first  ligatures,  just  below  the  base  of  both  broad 
ligaments.  A  persistent  flow  from  a  hemorrhoidal  vessel  in  the  recto-vaginal 
septum  must  also  be  controlled  by  a  ligature  placed  beneath  the  bleeding  point. 
The  wound  area  underlying  the  base  of  the  bladder  but  rarely  bleeds. 

The  ligatures  on  either  side  are  now  tied  in  two  bunches,  and  the  ends  cut 
off  just  within  the  vagina. 

As  a  final  step,  the  pelvis  is  dried  with  a  small  sponge,  and  a  dressing  applied 
of  strips  of  iodoform  or  sterilized  gauze,  45  centimeters  (18  inches)  long  by  5 
centimeters  (2  inches)  in  breadth.  To  insert  the  gauze,  the  operator,  taking  the 
packer,  pushes  a  strip  in  between  the  ligatures  until  the  whole  space  between 
the  broad  ligaments  is  loosely  filled  out.  The  vagina  below  is  also  packed  with 
gauze  somewhat  firmly  to  prevent  the  intestines  from  escaping  in  this  direction. 
This  packing  of  gauze  supports  the  small  intestines,  omentum,  rectum,  and  blad- 
der, and  drains  oflE  any  fluid  into  the  vagina.  Too  tight  a  pack  does  not  drain 
well.  A  loose  pack,  on  the  contrary,  favors  prolapse  of  the  bowel  into  the 
vagina.  I  lost  one  patient  through  a  loose  pack,  from  peritonitis,  due  to  the 
infection  of  a  knuckle  of  intestine  forced  down  beside  the  pack.  It  is  a  good 
plan  to  unite  the  peritoneum  in  the  middle  by  one  or  two  sutures,  leaving  a  little 
opening  on  either  side  for  drainage,  supporting  the  intestines  and  lessening  the 
liability  to  prolapse.  Iodoform  and  boric-acid  powder  is  dusted  freely  into  the 
vaginal  outlet  as  the  speculum  is  withdra\^Ti. 

The  urine  is  now  drawn,  and,  if  clear,  conveys  the  assurance  that  the  bladder 
has  not  been  injured.  Bloody  urine  may  indicate  an  injury  to  the  bladder  or 
ureter.  A  roll  of  sterilized  absorbent  cotton  is  applied  over  the  vulva,  held  in 
place  by  a  T-bandage. 

After-treatment . — When  the  effects  of  the  anesthesia  have  worn  off, 
it  is  not  necessary  to  keep  the  patient  on  her  back.  She  will  be  greatly  relieved 
from  time  to  time  by  being  gently  turned  over  on  one  side  or  the  other ;  after  a 
few  days  she  may  turn  on  her  face  and  urinate  in  this  posture.  At  first  the 
catheter  should  be  used  three  or  four  times  daily.  The  bowels  should  be  moved 
on  the  third  day  by  a  laxative  pill,  followed  by  a  warm  enema  of  oil  and  soap- 
suds, or  of  glycerin  and  oil,  180  centimeters  (6  ounces).  During  the  evacuation 
she  must  avoid  straining.    If  the  fecal  matter  does  not  easily  pass  out,  the  nurse 
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miiBt  assist  with  lier  fingers.  After  tlm^  a  movement  must  be  eecnreil  every 
other  day- 

The  diet  during  the  C43uvalescence  should  consist  for  the  firttt  two  or  three 
da^'s  of  li<|uidaj  followed  by  soft  foods,  noiirieliing  soups,  toast,  soft  boiled  eggs, 
oyater  soop,  various  starchy  foods,  etc. 


Fid.  307.— VaOIWAL  llYaTERK<-TniiV* 

The  uterufl  removed,  ihu  liifirturert  nn  the  uteri urtiTiiAii  an  I'Ulier  ^idi:*  Th«  itit^frior  und  prwtctior 
peri  ton  l'qI  la  vera  «rc  bmynfiit  togieUier  in  Um  miiJtUti  liy  one  nuturts.  TJiia  kiiig:  lijjrmtun;^  un  the  ljrou4  Hgo- 
lufuu  itre  left  out  of  thb  pk-ium 

Pain  following  tlie  operation  is  often  entirely  absent  and  is  rarely  uiibeiir- 
able.  Hypoilorniios  of  morphine  should  be  useti  sparingly  to  relieve  severe 
pain  (hiring  the  first  twenty -f our  hours. 

If  the  pacik  continues  dry,  and  there  i^  no  discharge  from  the  vagina,  it  may 
be  left  there  five  days  or  longer.    To  remove  the  piw?b  tho  pstient  is  brought 
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with  the  buttocks  to  the  edge  of  the  bed  with  the  thighs  flexed.  The  operator 
slips  a  narrow  Sims  speculum  into  the  vagina,  retracting  the  posterior  wall,  and 
with  dressing  forceps  draws  the  strips  of  gauze  out  from  between  the  ligatures. 
As  soon  as  the  strips  are  removed  the  vaginal  vault  must  be  cleansed  with 
pledgets  of  absorbent  cotton,  and  a  fresh  pack  inserted. 

No  vaginal  douches  of  any  kind  should  be  used  until  three  weeks  have 
passed,  when  a  3  per  cent  warm  carbolized  douche  or  boric-acid  douche  may 
be  given  once  or  twice  daily,  using  a  short  nozzle  and  taking  great  care  not  to 
push  it  too  far  in.  When  sUk  ligatures  are  used  the  discharge  is  sure  to  become 
odorous  sooner  or  later,  and  the  vagina  must  be  cleansed  more  frequently.  The 
ligatures  loosen  and  come  away  with  a  little  traction,  in  bunches,  in  from  four  to 
six  weeks.  It  is  a  good  plan  not  to  wait  for  them  to  become  detached,  but  in 
the  course  of  three  weeks  to  expose  and  remove  them  with  forceps  and  scissors. 
These  sutures  can  be  removed  most  easily  with  the  patient  in  the  knee-breast 
or  Sims  posture. 

In  eighteen  days  the  patient  may  sit  in  a  reclining  chair  a  little  while  each 
day,  and  after  this  gradually  increase  her  movements,  until  after  four  weeks, 
when  she  is  able  to  be  up  all  day.  At  tliis  time  an  examination  will  show  that 
the  vaginal  vault  is  closed,  and  the  wound  area  has  contracted  down  to  a 
transverse  granulating  linear  scar,  with  the  granulations  more  abundant  at  each 
end.  After  six  or  eight  months  this  whole  line  has  contracted  still  more,  until 
it  is  a  thin  white  cicatrix,  closing  the  vault. 

After  a  hysterectomy  the  patient  should  avoid  hard  work,  heavy  lifting,  and 
prolonged  exertion  for  several  mouths.  Recovery  of  health  is  usually  rapid  ; 
within  a  few  months  a  pale,  emaciated  woman  often  regains  all  her  lost  vigor. 
But  the  surgeon  still  has  a  duty  to  perform  in  continuing  to  watch  these  cases, 
examining  them  at  first  at  intervals  of  two  or  three  months,  and  later  every  six 
months,  in  order  to  detect  at  once  any  recurrence  of  the  disease.  It  vnll  occa- 
sionally he  necessary  to  cut  out  a  small  area  of  recrudescence  in  the  vaginal 
vault,  which  will  be  detected  at  an  early  stage  by  this  careful  inspection. 

In  two  instances  in  which  the  uterus  was  enucleated  without  removing  the 
uterine  tubes  or  the  ovaries  I  found  at  a  later  date  the  vault  of  the  vagina  occu- 
pied by  dark  red,  funguslike  masses,  which  at  first  sight  suggested  a  rapid  return 
of  the  disease ;  on  removing  these,  however,  they  proved  to  be  the  uterine 
tubes  inverted  through  the  incision  at  the  angles,  exposing  to  view  their 
inner  mucous  lining. 

The  accidents  and  complications  that  arise  during  vaginal  hys- 
terectomy are  : 

1.  Hemorrhage. 

2.  Ligation  of  one  or  both  ureters. 

3.  Rupture  of  the  bladder. 

4.  Injury  to  the  small  intestine. 

5.  Pelvic  abscess. 
0.  Ovarian  tnnior. 

7.  Incomplete  enucleation  of  the  disease. 


Hemorrhage . — The  various  sources  of  hemorrhage  are  the  hemorrhoidal^ 
uterine,  ovariaii,  and  vesical  arteries  and  veins,  flight  hemurrliage  from  .stiiall 
arterie*^  In  usually  easily  e<Jijtrolle<]  by  clamping  them  for  a  time  with  forceps;  if 
they  eoDtinne  to  bleed  they  must  be  hgated  with  fine  ailk  or  catgut.  Hemor- 
rhage from  stich  large  vessels  as  the  uterine  and  ovarian  arteries  may  prove  eui- 
l>arra*iBijig  from  the  constant  flow  of  blood  which  obscures  the  field ;  the  difli- 
culty  uf  managing  it  increaees  the  greater  the  distance  of  the  bleeding  pr^int 
within.  Such  a  hctnorrhage  is  moi^t  apt  to  arise  from  cuttiiigtoo  cIqsc  to  one  of 
tlie  UgatnreSj  so  tiiat  the  short  bunch  of  tissue  in  its  grasp  slips  from  uudei*  the 
constricting  loop.  The  worst  form  of  hemorrhage  is  seen  wlieixj  t!ie  effort  has 
liceii  made  to  grasp  the  entire  broad  ligament  in  a  clamp.  This  form  of  liemor- 
rhage  is  treacherous,  because  it  is  liable  to  occur  gome  hours  after  the  operation. 

The  following  instnmients  and  accessories  should  always  be  within  easy 
reach  to  meet  sucli  an  emergency  :  A  Sims  speculum,  two  long  flat  retractors, 
dressing  forceps,  three  springes  in  holders,  six  artery  forceps,  }>erineal  pad^  iodo- 
form gauze,  transfusion  apjmratus,  and  a  liter  of  normal  salt  sohitiun.  A  hypo- 
dennic  injection  of  strychnin      grain)  should  be  given  at  once. 

To  control  the  tiemorrhagc  the  patient  is  put  umier  chloroform  and  brought 
to  the  edge  of  the  bed  under  a  g0i.Hi  light,  or,  better  stilly  placetl  on  a  table.  As 
soon  as  she  is  sutficiently  relaxed  by  the  anesthetic,  the  opemtor  must  proceed 
rapidly,  as  prolonged  anestliesia  is  especially  daugerous  in  the  shock  following 
an  extensive  hemorrhage. 

The  satumted  gauze  pack  is  removes!,  and  with  fingers  and  sponger  on  holdei^s 
the  vagina  and  pelvis  are  rapidly  cleared  of  the  large  clots  which  sometimes  extend 
high  up  into  the  alidcmien  as  far  as  the  umbilicus.  By  gentle  traction  upon  the 
bunches  of  ligatures,  the  l>road  ligament  of  one  side  and  then  that  of  the  other 
is  drawn  into  view  and  the  loose  ligature  loop  found  and  the  broad  ligament 
clamped.  If  active  hemorrhage  is  going  on,  the  quickest  way  to  dete<.'t  its 
sotirce  is  to  introduce  a  clean  sponge  on  a  holder  between  the  broad  ligaments 
and  leave  it  there  for  a  few  seconds.  The  deep  blood  stain  in  one  spot  reveals 
the  corresponding  position  of  the  hemorrhage.  If,  however,  the  precise  area 
can  not  be  determined  l*y  inspection,  the  broad  ligament  on  the  bleetling  side 
should  be  c^auglit  Ijy  traction  forceps,  introduced  under  the  guidance  of  the  index 
finger,  and  drawn  down  step  by  step  until  the  bleeding  p^^int  is  seen.  As  soon 
as  disco veredj  a  pair  of  artery  forceps  is  apj>lie<l,  or  several  forceps  in  rapiil  suc- 
cession if  needed,  until  the  whole  area  is  under  control.  If  the  patient  is  nmch 
shocked  by  loss  af  blood,  the  quickest  and  most  satisfactory  plan  is  to  leave  the 
forceps  in  place  for  from  thirty -six  to  forty -eight  liours,  without  attempting  to 
apply  a  ligature.  Wlien  a  large  area  of  the  broad  ligament  luis  slipped  up  into 
the  jielvis  and  the  bleeding  is  active,  and  pn:jper  assistjmce  is  wanting,  a  bold  and 
successful  metln>d  of  finding  the  bleeding  vessels  is  to  take  a  pair  of  bullet  for* 
ceps  and  carry  them  up  into  the  jielvis,  guided  by  the  touch  ;  the  broad  ligament 
is  then  seized  and  drawn  down  into  view,  and  so  clamjied  from  end  to  end  with 
artery  forceps.  The  oj>erator  must  constantly  bear  in  mind  that  an  active  hemor- 
rhage almost  invariably  arises  from  one  of  four  vessels,  tlie  two  uterine  and  the 
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two  ovarian  arteries ;  each  one  of  these  must  be  inspected  in  searching  for  the 
source.  A  persistent  exhausting  hemorrhage  may  also  arise  from  patulous 
atheromatous  vessels  in  the  septum  between  bladder  and  cervix  or  between  cer- 
vix and  rectum.  One  of  my  patients  nearly  lost  her  life  from  a  slow  continu- 
ous oozing  from  a  small  vessel  of  this  sort. 

Where  the  mucous  surfaces  are  blanched  by  the  hemorrhage,  the  respiration 
quickened,  and  precordial  distress  felt,  and  there  is  a  rapid,  thready,  scarcely 
perceptible  pulse,  or  even  where  there  is  only  well-defined  shock,  infusion 
of  a  liter  of  salt  solution  under  the  breasts  should  be  resorted  to  during  the 
operation. 

Ligation  of  one  of  the  Ureters. — This  is  an  accident  to  which  a 
beginner  is  peculiarly  liable,  and  comes  from  passing  the  first  ligatures  too  far 
out  from  the  cervix  toward  the  pelvic  wall. 

The  most  skilled  operator  may  make  this  mistake,  when  the  cervix  is  un- 
usually enlarged  by  cancerous  infiltration,  diminishing  the  distance  to  the  pelvic 
wall,  and  bringing  the  cervix  and  the  ureters  into  an  abnormally  close  relation- 
ship. In  such  cases  the  only  absolute  assurance  of  safety  lies  in  a  preliminary 
sounding  of  the  ureters,  by  placing  a  flexible  bougie  in  each  one,  where  it  re- 
mains until  the  operation  is  over  (see  Chapter  XIII).  By  this  means,  as  soon 
as  the  peritoneum  is  opened,  the  ureter  can  be  felt  at  once  against  the  side 
of  the  pelvis  like  a  hard,  firm  cord,  which  the  bougies  keep  splinted  out  upon 
the  pelvic  wall  at  the  greatest  possible  distance  from  the  cervix.  The  extreme 
importance  of  placing  a  sound  in  the  ureters  has  been  repeatedly  illustrated  iu 
my  cases  where  the  ureter  has  been  bared  for  one  or  more  inches  by  a  careful 
dissection. 

Rupture  of  the  Base  of  the  Bladder. — This  accident  will  nut 
occur  in  an  ordinary  vaginal  hysterectomy  if  the  uterus  is  freed  from  its  vesical 
attachments  by  constantly  directing  the  end  of  the  finger  toward  the  cervix. 
Occasionally  the  operator  wiW  be  surprised  by  discovering  that  the  disease  has 
extended  beyond  the  cervix  and  involved  the  base  of  the  bladder,  which  breaks 
down,  allowing  the  finger  to  enter  the  bladder  in  the  enucleation,  in  spite  of 
every  precaution.  This  accident  is  signalized  by  a  gush  of  urine  mixed  with 
blood.  The  exact  location  of  the  tear  should  at  once  be  determined,  either 
with  the  finger,  or  by  introducing  a  sound  into  the  bladder  through  the  urethra, 
and  bringing  the  point  out  through  the  hole. 

Care  must  be  taken  during  the  further  steps  of  the  operation  not  to  convert 
a  small  rent  into  a  large  ragged  opening.  If  the  danger  of  further  rupture  is 
imminent,  while  using  the  finger,  the  remainder  of  the  bladder  may  be  dissected 
off  from  the  cervix  with  forceps  and  scissors.  As  soon  as  the  extirpation  of 
the  uterus  is  complete,  the  rent  in  the  bladder  should  be  exposed  by  a  little 
traction  on  its  peritoneal  fold,  and  if  there  is  any  suspicion  of  infiltration,  the 
margins  of  the  rent  should  be  liberally  excised  and  the  fistula  closed  by  inter- 
rupted silk  sutures,  not  including  the  mucosa,  and  the  vesical  peritoneum  drawn 
down  over  the  closed  fistula  and  attached  to  the  anterior  vaginal  wall,  thus  bury- 
ing the  fistula  and  relieving  it  of  any  tension  as  the  bladder  distends  with  urine. 


After  stich  a  complication,  the  urine  should  he  drawn  every  four  bourg  for 
two  or  three  days.  If  the  approximation  in  good,  this  oj^eratiun  m  ahnost  in* 
variably  successful,  and  a  vasico-vagiual  fistula  will  not  complicate  the  con- 
valesceuee. 

Injury  to  the  Small  Intestine. — The  small  intestine  may  be 
injured  wliere  adiiesions  to  the  uterus  liave  been  formed,  in  consequence  of 
{>elvic  peritonitis  of  tubal  origin,  or  from  extension  of  cancer  of  the  body  of  the 
uterus  to  the  contiguous  viscera. 

By  palpation  on  opening  the  peritoneum  and  a  careful  eepamtion  of  ad- 
hesions, any  serious  uijury  to  the  bowel  will  usually  be  avoided j  antl  its  himen 
will  not  be  opened  unless  invaded  by  the  disease ;  hi  such  a  case  the  best  plan  is 
to  draw  tlie  affected  loop  of  bowel  down  out  of  the  j:>elvis,  cut  out  the  diseased 
area,  and  close  the  opening  by  sutures.  Such  caees  as  these  ought  not  to  be 
operated  on  tlirougb  the  vagina  if  the  extent  of  the  disease  is  suspected  before- 
hand ;  an  abdominal  incision  reveals  the  exact  conditiouj  which  can  then  lie 
dealt  with  un<ler  actual  inspection. 

Pelvic  Abscess  complicating  Vaginal  Hysterectomy ,^ — 
Vaginal  hysterectomy,  wlierc  tbere  is  an  abscess  in  one  or  both  tul>es  and 
ovaries,  is  made  more  diflicult  by  the  fixation  of  the  uterus  through  tlie  in- 
flamed adherent  lateral  masses,  wbicli  interfere  with  the  downward  displace- 
ment. The  danger  of  general  j>eritonitis  is  also  enhanced  hy  the  contamination 
of  tlie  pelvic  peritoneum  by  the  escaping  pus*  The  best  plan  vi  procedure  is 
to  go  on  as  far  as  possible  with  the  enucleation  of  the  lower  part  of  the  utcnis 
without  rupturing  the  abscess,  and  then  to  protect  the  peritoneum  thoroughly 
with  a  gauze  pack  while  evacuating  the  pus  with  an  aspirator* 

When  the  peritoneum  is  opened,  gauze  should  he  pa^^^ked  on  all  sides  in  pro- 
tecting the  abdominal  cavity, 

If  the  abscess  involves  but  one  side,  the  unaffected  side  should  l>e  fmcd  first 
and  the  utenis  brouglit  out>  when  the  affei^te^i  tube  and  ovary  may  Ijc  removed 
with  the  uterus  by  introducing  two  fingers  and  separating  the  a<lhesions  and 
drawing  the  organs  outside,  and  then  ligating  and  cutting,  first  the  ovarian 
vessels  near  the  line  of  the  pelvic  brim  and  continuing  on  down  the  bruad  liga- 
ment until  the  wdiole  mass  is  freed. 

If  the  al)6ce8s  has  rupturetl  and  its  contents  escaped  over  the  peritoneum  and 
the  woutid,  some  of  the  pus  sljould  at  once  be  examined  under  the  microscoiie 
for  organisms,  and  if  any  of  the  various  pyogenic  cocci  are  found  in  abundance^ 
the  s|K>nging  out  should  he  more  thorough,  washing  the  whole  pelvis  witli  ex- 
treme care,  and  a  Tnore  abundant  gauze  drain  should  be  placed  higher  up  witbiii 
tlje  pelvis  at  t!ie  end  of  tlie  operation. 

If  the  enucleation  is  impeded  by  an  ovarian  tumor,  this  should  he 
freely  opened  and  evacuated  and  draw^n  out  in  a  collapsed  condition  and  the 
ligatures  applied  to  the  bnjad  ligaments  as  usual. 

Incomplete  Enucleation  , — An  incomplete  enucleation  is  the  result 
of  an  operatiun  undertaken  by  mistake  when  the  diseaae  is  far  advanced  for 
radical  treatmentj  and  I  know  of  nothmg  more  unsatisfactory  than  the  discovery, 
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after  the  operation  is  well  under  way,  that  a  portion  of  the  disease  has  advanced 
beyond  the  possibility  of  removal.  One  may  find  a  nodular  mass  adhering  by  a 
broad  base  to  the  pelvic  wall,  or  an  infiltration  of  the  upper  part  of  the  broad 
ligament  through  which  it  is  necessary  to  cut  to  free  the  uterus ;  or,  again,  the 
uterus  may  be  so  friable  as  to  break  down  as  soon  as  it  is  handled,  leaving  a 
ragged  infiltrated  area  extenduig  into  the  broad  ligament. 

Separate  masses  plastered  on  the  pelvic  wall  must  be  let  alone,  for  complete 
extirpation  is  here  impossible,  and  the  attempt  would  excite  a  hemorrhage  which 
might  easily  become  uncontrollable. 

Where  the  broad  ligament  is  found  widely  infiltrated  after  the  operation  lias 
advanced  too  far  to  be  abandoned,  the  uterus  must  be  removed  as  nearly  as  possi- 
ble in  one  piece  and  any  remaining  cancerous  areas  with  friable  tissue  energetic- 
ally curetted,  the  hemorrhage  checked  with  forceps  left  on  from  twenty-four  to 
forty-eight  hours,  the  pelvis  washed  out  with  the  utmost  care,  and  an  extensive 
gauze  pack  inserted,  completely  enveloping  the  infiltrated  area  on  all  sides. 


CHAPTER  XVII. 


INVEB8I0N  OF  THE  UTERUS. 

1.  Definition  and  description. 

2.  Various  forms :    a.  Acute,    h.  Chronic,    r.  With  fibroid  tumor. 

3.  Diagnosis. 

4.  Prognosis. 

5  .  Treatment— reposition  :  «.  Bpr  manual  efforts,  h.  Vaginal  amputation  of  the  uterus,  c.  Pan- 
hysterectomy, d,  Klistners  methotl — oi>ening  Douglas's  pouch  and  incising  the  sac  and 
reinverting. 

6.  Inversion  due  to  malignant  disease. 

The  uterus  in  inversion  is  turned  inside  out,  so  as  to  form  a  hollow  tumor 
projecting  into  the  vagina  ;  its  walls  are  externally  the  uterine  mucosa,  internally 
the  peritoneum,  and  between  the  two  lie  the  nmscular  coats  of  the  uterus.  The 
uterine  end  of  the  tubes  and  the  utero-ovarian  ligaments  enter  into  the  pouch 
formed  by  the  inverted  peritoneum,  and  the  ovaries  and  outer  ends  of  the  tubes 
lie  just  above  it.  The  sac  within  is  not  more  than  2-2.5  centimeters  to  1  inch) 
deep,  and  its  orifice  forms  a  narrow  slit  or  a  puckered  orifice  opening  into  the 
l)erit()neum. 

Various  Forms . — Various  forms  of  inversion  exist  which  it  is  impor- 
tant to  recognize,  as  the  mode  of  treatment  differs  in  each. 

Acute  inversion  is  the  form  found  immediately  after  labor ;  it  is  often  due 
to  unskilled  efforts  in  deHvering  the  placenta  by  traction  upon  the  cord.  This 
is  oftener  seen  by  the  obstetrician  than  by  the  gynecologist. 

The  chronic  form  is  either  simply  a  survival  of  the  acute  form  or  is  slowly 
l)roduced  in  a  non-puerperal  utenis  along  with  the  expulsion  of  a  tumor  attached 
to  its  walls ;  this  is  the  form  which  is  most  frequently  seen  in  our  gynecological 
clinics. 

The  commonest  cause  of  inversion  is  a  submucous  fibroid  tumor  attached  to 
the  fundus  uteri.  The  mechanism  of  its  formation  under  these  circumstances 
is  the  relaxation  of  the  uterine  cavity  below  the  tumor,  produced  by  expulsive 
efforts  like  those  of  labor,  by  which  the  tumor  is  finally  forced  into  the  vagina, 
dragging  with  it  the  attached  portion  of  the  uterine  wall. 

If  the  tumor  is  submucous  and  becomes  pediculated,  the  peritoneal  surface 
of  the  uterine  wall  undergoes  no  displacement  and  there  is  no  inversion  ;  if,  on 
the  other  hand,  the  tumor  remains  sessile,  as  it  descends  the  whole  thickness  of 
the  uterine  walls  and  the  peritoneum  may  follow,  creating  on  the  peritoneal  sur- 
face an  indentation,  at  first  slight  but  becoming  more  and  more  deeply  depressed 
until  complete  inversion  is  brought  about  by  the  escape  of  the  tumor  into  the 
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vagina  or  even  out  onto  the  Tulva,  when  we  have  ioFersion  with  prolapse-  The 
tumor  causing  the  inversion  need  not  aiise  from  the  fundus,  but  may  be  attached 
to  a  lateral  wait  It  inay  be  tliat  only  a  pait  of  the  uterine  wall  is  involve*!  in 
the  invergion,  aa  in  a  specimen  I  saw  in  the  collection  of  Prof,  Werth,  of  Kiel, 
where  there  was  a  little  inverted  peritoneal  ]nt  projecting  into  a  i>edieulated 
myoma  while  the  rest  of  the  uterus  appe^ired  noruial  It  has  lieen  suggested 
that  a  partial  inversion  of  this  sort  might  lie  brought  aljout  artiticiatly  by  traction 
on  the  tumor  at  the  time  of  operation,  but  that  such  was  not  the  case  here  was 

eWdent  from  the  delicate  bands 
(if  peritoneiil  ailhesions  stretch- 
iiitjT  from  siile  tu  side  inside  tlie 
in  v  ersion  sac,  showing  that  it  had 
existed  for  some  time. 

An  inversion  is  sometimes 
found  in  whicli  the  tumor  pro- 
ducing it  has  slouglied  off.  I 
had  a  case  in  wluch  this  mode  of 
pnMliietion  was  evident  from  the 
transverse  liuear  scar  3  centi- 
meters long  on  the  inverted  fun- 
dus, with  fine  cicatricial  lines  ra- 
diating out  from  it  in  all  direc- 
tions. 

Diagnosis,  —  Tlie  eom- 
monest  tiyuiptom  of  in  version  is 
hemorrhage,  which  occurs  with 
great  ease  from  the  ex{iose<l  mu- 
cosa. In  puerjjeml  cases  the 
hemorrhages  date  from  the  last 
labor,  and  are  usually  particularly 
severe  just  after  it. 

The  patient  often  comes  to 
the  gynecologist  with  a  high  de- 
gree of  anemia,  and  e*»m plains 
of  a  tumor  which  she,  and  tiftcn 
her  physician,  have  mistaken  for 
a  t?ancer. 

It  is  best  to  make  the  exam- 
ination under  anesthesia,  when  a  thorough  investigation  of  all  the  associated  con- 
ditions may  also  l>e  made.  The  diagnosis  is  eas%'  if  a  n^d,  bleetiing,  pyrifonn 
tunn>r,  alxmt  3  centimeters  in  diameter,  larger  below  and  contracted  above,  is 
found  filling  the  vagina;  by  bimanual  palpation  a  depression  is  distinctly  felt 
entering  the  tumor  on  its  peritoneal  surface,  and  the  absence  of  the  uterus  in 
its  normal  position  is  demonstrated.  Wlien  the  inversion  is  complete  the  cer- 
vix can  not  be  distinguished  at  the  vaginal  vault,  which  seems  to  be  Cimtiiiuous 


FlO.  — iKVEHJtKtJf  or  THK  UTEtH'S.  SlIOWlNli  TIJK  tsVKHT- 
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witli  the  tumor.  If  the  inversion  ifi  incomplete  the  cervix  remains  ae  an  en- 
larged ring,  and  a  sound  may  be  pushed  into  it  for  a  short  distance  up  to  the 
net.'k  of  the  mc. 

In  the  ca«e  of  a  tumor  projecting  into  tlie  vagina  with  a  partially  inverted 
uterus,  the  uterine  attachment  of  the  tumor  presents  a  depresfaion  which  may 
he  felt  through  the  rectum.  When  the  inversion  k  partial  any  undertaking  to 
enucleate  the  tumor  in  ignorance  of  this  complicatitju  is  most  liazardous;  the 
peritoneum  has  been  opened  under  such  circumstances  and  the  life  of  the  jm- 
ticnt  lost,  through  tlie  tendency  of  the  uterine  wall  thus  cut  through  to  retnict 
out  of  sight  and  to  bleed  into  the  ])eritoneal  cavity.  The  difficulty  of  getting 
liold  of  the  edges  of  the  wound,  together  with  the  injury  and  expo^^ure  of  the 
peritoneum,  made  such  an  accident  one  of  tire  gravest  mishaps  which  formerly 
could  befall  a  gynecologist.  Tlie  proper  plan  now  in  event  of  such  an  accident 
would  be  to  open  the  abdomen  immediately  and  deal  with  the  bleeding  area 
directly  by  suture, 

The  rule,  therefore,  in  every  case  of  a  submucous  myoma,  is  to  assume  that 
an  inversion  does  exist  until  the  contrary  is  proved  l>y  a  careful  rectal  anil  bi- 
manual examination— palpating  the  jjeritoneal  surfaces  of  tlie  uterus  over  the 
point  of  attachment  of  the  tumor. 

The  prognosis  of  an  inversi*>n  left  to  itself  is  unfavorable.  But  few  cases 
undergo  spontaneous  reposition,  tlie  hemorrhages  etidanger  life,  and  ulceration 
of  the  exposed  mucous  surface  may  give  rise  to  sei)sis.  In  one  instance  reeorde<J 
there  wm  a  spontaneous  am[)utation  of  the  body  of  the  uterus.  (R  M.  Murray, 
Edinhurfjh  Mediral  Jourmil^  vol.  xxviii,  p.  9<)1,) 

T  r  e  a  t  rn  c  n  t — R  e  p  o  s  i  t  i  o  n  , — The  most  satisfactory  plan  of  tmitment  19 
by  a  reposition  of  the  displacement.  This  is  usually  easy  in  a  puer]>eral  ease 
seen  soon  after  its  oceurrenc^e,  when  with  the  thumbs  or  fist  an  indentation  is 
fltarted  at  the  most  prominent  part  on  the  wall  of  the  inverted  fia<.%  and  by  con- 
tinning  to  push  up  in  the  axis  of  the  pelvis  the  depression  is  made  deeper  and 
deepcrj  until  reinverted  tiague,  acting  as  a  wedge,  enters  and  dilates  the  cervix 
and  jmsses  into  the  pelvis,  when  the  replacement  in  shortly  completed.  The  dif- 
ficulty of  keeping  the  uterus  up  in  it^  place  is  often  greater  than  that  of  return- 
ing it  To  hold  it  hi  place,  an  itidoft^rm  gauze  pack  may  be  introduciKl  within 
the  cavity,  filling  it,  and  supported  by  a  va^nal  pack,  which  is  changed  from 
day  to  da)%  until  by  contraction  and  recovery  of  tone  the  danger  of  recurrence 
is  past. 

When  the  inversion  is  caused  by  a  tumor  attached  to  the  fundus,  it  will  nsu- 
ally  lie  snfiicicnt  to  take  away  the  tumor  to  bring  aliout  an  immediate  return  of 
the  uterus  to  its  normal  shape.  On  account  of  the  facility  with  whicli  rejn>sition 
occurs  under  these  circumstances,  it  is  important  to  pass  all  the  suturei*  neces- 
sary to  closie  the  wound  and  stop  bleeding  liefore  detaching  the  tumor:  4>ther- 
wise  the  l>leeding  surface  once  reinverted  cau  not  Ije  reached. 

In  chronic  cases  one  of  the  following  three  plana  of  treatment  may  Iw 
adopted : 

First,  by  manual  efforts. 
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Second,  by  vaginal  amputation. 

Third,  by  opening  Douglas's  pouch  and  incising  the  sac  from  fundus  to  cer- 
vix and  reinverting. 

Manual  efforts  at  reposition  should  be  made  first.  To  do  this,  the 
tumor  is  squeezed  with  one  hand  to  make  it  longer  and  smaller,  and  then  pushed 
with  the  other  hand,  like  a  wedge,  up  into  the  cervix,  through  which  it  gradually 
returns  in  the  reverse  order  of  its  formation,  if  the  effort  is  destined  to  succeed. 
Another  way  is  to  grasp  the  tumor  in  the  full  hand,  slipping  the  extended  index 
and  middle  fingers  of  the  same  hand  inside  the  cervical  ring  to  dilate  it,  at  the 
same  time  attempting  to  push  the  uterus  up  through  the  dilated  ring.  The 
other  hand  makes  counter-pressure  simultaneously  through  the  abdominal  wall, 
over  the  ring,  helping  to  roll  the  cervical  tissues  back  over  the  neck  of  the 
uterine  tumor. 

The  diflSculties  in  the  way  of  a  manual  reposition  are  usually  insuperable ; 
they  arise  from  the  altered  rigid  fibrous  character  of  the  uterine  tissue,  with 
vascular  engorgement  and  edema,  as  well  as  from  the  fact  that  the  rigid  neck 
of  the  inverted  peritoneal  sac  is  so  much  smaller  than  the  body  of  the  uterus 
which  is  to  pass  through  it. 

The  surgeon  is  not  warranted  in  making  prolonged  forcible  attempts  at 
manual  reposition  on  account  of  the  inevitable  bruising  of  the  tissues  and  the 
danger  of  laceration  at  the  cervix.  In  a  case  of  marked  fatty  degeneration  of 
the  uterine  walls  of  six  and  a  half  years'  standing,  Dr.  A.  Martin,  of  Berlin, 
perforated  them  in  attempting  to  effect  a  manual  reduction ;  the  patient  died  in 
collapse  a  few  days  later  {Path,  und  Therap.  der  Franenhraiikheiten^  3d  ed., 
Wien  und  Leipzig,  1893,  p.  158). 

A  most  natural  suggestion  to  the  surgical  mind,  in  the  present  stage  of  ab- 
dominal surgery,  upon  the  failure  of  manual  efforts,  would  be  to  open  the  abdo- 
men, to  dilate  the  contracted  canal  from  within  by  fingers  and  dilators,  and  then 
to  push  the  uterine  body  up  from  the  vaginal  side  through  the  enlarged  canal 
into  its  normal  position ;  this  has  been  tried,  but  has  not  proved  very  successful. 

I  note  a  failure  of  my  own  in  a  case  of  long-standing  inversion  with  pro- 
lapse, in  Philadelphia,  eight  years  ago.  The  proposed  plan  was  to  open  the  ab- 
domen and  expose  the  neck  of  the  inverted  sac,  and  then  to  stretch  this  with 
strong  dilators,  and  with  the  help  of  an  assistant  to  force  the  body  of  the  uterus 
up  through  the  enlarged  neck  of  the  sac,  producing  reposition.  I  had  further 
intended  to  prevent  the  recurrence  of  the  inversion  and  prolapse  by  stitching 
the  fundus  to  the  anterior  abdominal  wall  (Suspension  of  the  Uterus,  Chapter 
XXIV). 

I  opened  the  abdomen  and  exposed  the  narrow  slit-like  orifice  at  the  site  of 
the  inversion,  but  my  utmost  efforts  to  make  any  impression  upon  the  opening 
with  fingers  or  dilators  were  unavailing,  and  I  was  obliged  to  abandon  the  at- 
tempt and  relieve  the  patient  by  amputating  the  uterus  through  the  vagina. 

On  the  other  hand,  a  successful  operation  of  this  kind  was  performed  by  Dr. 
T.  G.  Tliomas,  of  Js^ew  York,  in  September,  1809  {Arner,  Jmir,  of  Obst^  vol.  ii). 
The  patient  was  put  under  ether,  when  an  assistant  so  forcibly  lifted  the  uterus 
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up  against  the  abdominal  wall  tluit  tlie  ititestines  were  «HspliR*ed  and  the  cervical 
ring  could  be  felt.  A  Binall  incidon  was  then  made  in  the  median  line  of  tJie 
abdominal  wall  down  on  to  the  I'ing,  openitig  the  peritiineutn.  Tlie  operator 
now  grasped  the  invx^rted  liter iib  iu  tlie  vagina,  and  at  the  name  time  iiitnjthice4 
a  powerful  Bteel  dilator  into  the  neck  of  the  sac  oa  the  peritone^il  siirfaee*  The 
dilatiition  proceeded  eaailj  an*!  mpidly,  and  the  nteru&  was  reinverte^l  and  re* 
etcired  to  ite  normal  form  in  twenty -i^ven  minntes.  The  patient  recovered  and 
left  her  Ijed  on  the  eighth  day. 

The  second  methoil,  vaginal  am  p  u  tat  i  o n  of  tlie  ti  t e ru  6 ,  remains 
a  satisfactory  alternative  in  case  of  failure  of  the  preceding  means* 

After  a  thorough  cleansing  of  the  tiuld,  the  uterus  is  enveloped  in  sterilized 
gauze,  graspe^i  and  driuvn  dtnvn  and  exposed  l>y  pulling  hack  tlie  posterior 
vaginal  wall  with  a  speeuhim,  so  that  the  neck  of  the  sac  at  the  vaginal  vault  is 
accessible.  The  amputation  is  now  begim  l)y  cutting  two  flap#  at  the  neck  of 
the  inverte*!  uterus^  one  anterior  and  one  posterior,  just  below  the  vault  of  the 
vagina.  Before  the  peritoneum  is  opened,  tliree  or  four  stout  silk  ligatures  are 
passed  with  a  large  curved  neciUe  completely  through  the  uterine  stump  in  an 
antero-posterior  direction , 

The  peritoneum  is  now  cut  through  in  front,  and  by  continuing  the  incision 
cautiously  out  to  the  sides,  the  utciine  aiterics  and  veins  are  founds  clamped, 
and  tied  ae  liigh  up  as  possible  with  hue  silk.  An  assistant  keeps  up  a  strong 
traction  on  the  hgatures  to  keep  the  stun^p  from  inverting  into  the  peritoneum. 
Tlie  opemtor  now  takes  the  ligatures  one  at  a  time  and  ties  tlieni  tightly,  bring* 
ing  the  Hps  of  the  stump  firmly  together.  Additional  deep  sutures  must  l»e 
passes  1,  if  nccessarv,  to  cheek  liloeiliiig  and  secure  accurate  approximation.  The 
stump  close^l  in  this  way  mun  ^lips  through  the  cervix  and  a  partial  rein  version 
is  established. 

The  most  important  ]wint  to  l>ear  in  mind  throughout^  is  tliat  the  ligatures 
passing  through  the  stump  must  keep  the  lip8  of  the  wedge-sha^KKl  incision 
firmly  approxi united  even  after  reinversion  has  occurred.  A  dry  dressing  should 
be  kept  in  the  vagina;  the  sutures  may  be  removed  in  ten  days  or  two  weeks. 

Comjilete  vaginal  hysterectomy  {|mnbysterect*jmy)  may  be  performed  by 
opening  Douglas's  pouch  from  side  to  side  and  the  vesico-uterine  pouch  in  front* 
and  then  hooking  the  index  finger  around  one  side  of  the  cervix  and  jmssing  a 
succession  of  hgatures  through  tlie  tissue  intervening  between  the  finger  and  the 
vault,  tying  each  ligature,  and  cutting  between  it  and  the  cervix,  taking  eare  not 
to  cut  too  near  the  ligature.  The  amount  of  tissue  severed  is  small  and  the 
uterine  artery  is  soon  ligated ;  an  additional  ligature  must  be  applie<i  to  its 
free  end. 

The  opposite  side  is  ligated  in  like  maimer,  and  the  uterus  freed_  The  lilad- 
der  does  not  enter  t!ie  inversion  sae.  If  there  h  no  hleeding,  the  peritoneal  sur- 
faces of  the  wound  may  now  be  drawn  together  with  a  running  suture,  the  Hg- 
atnrea  arranged  on  the  right  and  tlie  left  side,  and  the  vault  of  the  vagina 
packed  with  itnioform  gauze. 

Prof.  U.  Kiistner^g  method  of  reposition  in  chronic  casee  resisting 
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Bimpler  methods  of  reduction  {CentraUKf.  (rf/n.^  1893,  No.  41)  is  in  entire  aecorrl 
with  the  HMient  dovelopnieiits  of  gj'ii etiological  surgery,  and  promises  success  in 
Ciiges  which  it  hm  hitherto  been  found  irnpoesiljle  to  treat  in  a  conservative 
maimer.  I  have  not  yet  had  a  vme  nyon  which  I  could  try  it,  but,  in  view  of 
the  apparent  feasibility  of  the  plan,  I  give  the  detiiile  of  the  operation*  It  is 
liriefly  this :  TIjo  j*eritoneum  is  opened  posterior  to  the  uterus  and  the  neck  of 
tlie  sac  is  iuci&edj  i-eUeving  the  constriction  and  making  it  large  enough  to  push 

the  fundus  through.  The 
steps  are  conducted  iu  the 
following  manner : 

First,  ft  wide  transverse 
incifiion  in  Douglas's  ctd-de- 
me  opening  the  peritoneum, 
Secondj  the  introduction 
of  the  index  finger  tlirongh 
this  opening  into  the  inver- 
sion funnel  of  the  uterus,  and 
f^eparation  of  any  adhesions 
found. 

Third,  a  longitudinal  in- 
cision through  the  posterior 
nt^^rine  wall,  as  nearly  as  jmk- 
Bihle  in  the  median  line.  This 
1^  Wt  \  l>egins  about  2  centimeters 

.N  S  Q  \        '      helow  the   inverted  fundus 

I--  wf       *         ^""f*  ^  -  ,  \  and  ends  about  2  centimeters 

above  the  oa  externum,  and 
extends  all  the  way  down  to 
the  peritx>neum. 

Fourth,  rein  version  of  the 
uterus  by  fixing  the  funnel 
with  the  index  finger  in 
Douglas's  pouch,  and  press- 
ing  in  the  fundns  with  the 
thumb  of  the  same  hanil. 
Fifth,  suture  of  the  uterine  iueieion  by  deep  and  superficial  sutures  pas^ 
on  the  peritoneal  surface. 

Sixth,  closure  of  Douglas's  eul-de-mc  with  sutures. 

Inversion  due  to  Malignant  Disease,  ^ — Inversion  due  to  a 
malignant  tumor  of  the  fundus  is  rare,  and  I  have  seen  but  one  case.  The 
patient  (J.  II.  B.,  No.  410,  San.,  Jan.  19,  1897)  presented  herself  on  a<T<iunt 
of  a  fetid,  watery,  blood-tinged  discharge  which  had  continued  for  about  a  year 
\vii\i  hemorrliages  at  intervals. 

I  found  ttie  whole  vagina  above  the  levator  ani  filled  with  an  ovoid  nxBrn 
about  8  by  6  by  4  centimeters,  flattened  autero- posteriorly,  and  attached  at  the 


Fm.  S<Jti.^ — ih  V^KHLux  or  the  Likiti  s.  i»te  ti*  bAHCu^A. 
Ujirterectomy,  recovery*   Sail.  Jan.  1»,  1897. 
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cervix  by  a  pedicle  2*5  centimeters  in  diameter.  The  external  os  formed  a  sharp 
rim  around  the  pedicle,  and  the  depth  of  the  canal  was  from  2  to  2*5  centimeters. 

Bimanually  the  uterine  body  was  found  absent,  and  in  its  place  was  a  pit 
which  entered  the  cervical  ring,  close  to  which  both  ovaries  could  l)e  felt,  the 
left  one  entering  it  for  a  short  distance.  The  ovoid  body  filling  the  vagina  was 
made  up  of  the  inverted  uterine  body  and  a  sessile  tumor  of  a  light  grayish  color 
covered  with  little  tags  of  tissue. 

In  grasping  this  mass  it  broke  down,  and  was  so  friable  that  the  entire  enu- 
cleation had  to  be  done  with  the  fingers.  There  was  no  capsule  at  all,  and  no 
line  of  demarcation  between  it  and  the  uterine  tissue  at  the  base,  covering  an  area 
of  2*5  by  2  centimeters,  where  the  uterus  appeared  white  and  non-vascular.  The 
fundus  went  up  through  the  cervix  after  seventy-two  hours,  upon  releasing  a 
pair  of  forceps  detaining  it,  so  as  to  obviate  the  risk  of  a  hemorrhage,  which 
could  not  be  controlled  by  suture  in  the  friable  tissue. 

The  tumor  removed  was  broken  up  into  a  number  of  irregular  pieces,  and 
was  easily  penetrated  by  the  fingers  in  all  directions,  without  any  hard  or  resist- 
ing nodules;  the  tissue  toward  its  base  had  an  edematous  appearance  and  was 
longitudinally  striate  and  tore  in  shreds,  like  the  meat  of  a  crab's  claw. 

A  microscopic  examination  showed  that  the  tumor  was  a  spindle-celled  sar- 
coma. A  complete  abdominal  hysterectomy  was  therefore  done  a  week  later, 
after  which  the  patient  recovered. 
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VAGINAL  EXTIRPATION  OF  SUBMTTCOUS  MTOMATA  AND  POLYPI. 

1.  Description  and  position  of  myomata. 

2.  Symptoms :  a.  Hemorrhage,    b.  Pain.   e.  Suppuration. 

8.  Diagnosis  :  a.  History,    b.  Palpation,   c.  Difference  between  fibroid  poljrpi  and  cancer. 

4.  Treatment— extirpation :  a.  Selection  of  cases,   b.  Cutting  through  the  pedicle,    c.  Removal 

of  sessile  submucous  fibroids:  (1)  Piecemeal,  with  forceps  and  scissors;  (2)  by  splitting  the 
capsule ;  (3)  by  both  these  methods  combined ;  (4)  by  celiotomy. 

5.  Complications  :  a.  Hemorrhage,   b.  Sepsis,   c.  Rupture  of  uterus,   d.  Death  from  exhaustion. 

6.  Polyps. 

Description  and  Position  of  Submucous  Myomata. — 
Quite  often  a  myomatous  tumor,  originating  in  the  submucosa  or  interstitially 
in  the  uterus,  is  carried,  in  the  course  of  its  development,  down  into  the  uterine 
cavity,  where  it  is  found  attached  by  a  broad  base  or  by  a  pedicle  of  varying 
length.  The  tendency  to  develop  in  this  way  is  greatest  where  there  is  a  single 
tumor,  which  may  vary  from  the  size  of  an  egg  to  that  of  a  mass  big  enough  to 
choke  the  pelvis.  Small  submucous  myomata  are  also  occasionally  found  asso- 
ciated with  large  interstitial  and  subserous  tumors.  The  tumor,  which  lies  at 
first  concealed  in  the  uterine  cavity,  may,  in  the  course  of  time,  be  extruded 
through  the  plastic  cervix  until  it  comes  to  lie  partly  or  wholly  within  the  vagina, 
or  even  outside  the  vulva,  where  it  may  be  found  associated  with  an  inverted 
uterus  or  with  a  long,  slender  pedicle.  Large  sessile  tumors  are  sometimes 
grasped  so  firmly  by  the  cervix,  when  only  partially  delivered  out  of  the  cavity 
of  the  uterine  body  or  into  the  vagina,  as  to  show  a  deep  encircling  furrow  at 
the  point  of  constriction  at  the  internal  or  external  os.  The  pedicle  of  such  a 
tumor  may  be  attached  to  any  part  of  the  uterus  from  fundus  to  cervix.  The 
most  usual  position  is  an  attachment  to  the  body  just  above  the  cervix. 

The  submucous  myoma  in  the  early  stages  is  covered  by  the  mucosa,  which 
gradually  becomes  thinner,  and  not  infrequently  entirely  disappears  in  places. 
This  atrophy  is  due  to  pressure  and  attrition.  The  uterine  mucosa  between  two 
adjacent  submucous  myomata  is  frequently  thickened  because  it  is  protected 
from  pressure.  Apart  from  these  inequalities  in  the  thickness  of  the  mucosa  it 
is  usually  unaltered  in  other  respects.  Occasionally,  however,  the  mouths  of  the 
glands  become  occluded,  and  small  cysts  develop ;  in  one  of  my  cases  the  uterine 
cavity  was  studded  with  clear  lenticular  cysts,  and  some  of  them  were  8  milli- 
meters in  diameter.  The  presence  of  submucous  myomata  does  not  preclude  the 
possibility  of  endometritis  or  tuberculosis,  or  of  other  changes  in  the  mucosa, 
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Buch  as  eareinoma  and  sarcoma.  Cysts  found  in  the  middle  of  such  tumors  lined 
with  cylindrical  ciliated  epitlieliutu  have  been  exphiiiied  as  originating  in  a  por- 
tion of  the  glandular  tissue  nipped  off  early  in  the  development  of  the  tumor. 

S y  ni  p  1 0  m s , — The  most  characteristic  symptouiB  are  h  e ino r  r li a g e 
and  pain.  The  hemorrhagee  are  often  excessive,  and  inalce  the  woman  ex- 
tremely anemic.  They  are  wome  at  the  menstrual  periods,  hut  may  last  for 
weeks  or  months  together.  The  pains  arise  from  the  expulsive  efforts  of  the 
uterus  trying  to  push  the  foreign  body  without  the  cervix;  they  are  severe, 
intennittent, and  expulsive  in  character,  like  those  of  labor;  they  oftcu  continue 
for  years.  Occasionally  crises  are  observed  wliere  the  pain  has  been  slight,  or 
absent  altogether,  and  the  only  symptom  is  hemorrhage,  A  thin  serous  oozing 
from  the  mticous  surface,  resembhng  that  of  early  cancer^  may  he  tlse  first  symp- 
tom to  call  the  woman^s  attention  to  her  condition. 

Most  myomata  are  interstitial  in  their  beginning,  and  only  become  subserous 
or  submucous  as  they  grow,  depending  upon  theii'  situation  and  the  resistance 
encountereii. 

The  myomatous  tumor  takes  its  origin  in  a  little  muscular  whorl  whieli  is 
poorly  vascularized,  and  set*ares  its  bhiod  supply  from  tlie  capillaries  of  its 
periphery,  which  scud  tlieir  branches  into  the  tumor  along  its  connective-tissue 
septa.  As  the  tumor  increases  in  size  the  vessels  are  thickly  cmwded  together 
an>und  its  peripl^ery,  and  as  it  becomes  submucous  it  pushes  down  toward  the 
uterine  cavity  and  begins  to  infringe  upon  the  mucosa.  It  crowds  this  against 
the  opposite  wall,  and  thins  it  out  until  it  loses  its  normal  characteristicB  and  the 
vessels  are  exposed ;  then  hemorrhage  occurs.  At  first  there  is  but  slight  in- 
crease in  the  length  and  quantity  of  the  menstrual  flow  from  the  erosion  of  the 
mucosa.  A  real  hemorrhage  tirst  takes  place  when  the  mucosa  is  so  tliin  tliat 
the  underlying  leashes  of  vessels  which  belong  to  the  tumor  itself  ai*e  infringed 
upon.  Then  a  large  vessel  may  rupture,  or  njany  sf nailer  ones,  sinmltaneously, 
during  the  menstrual  congestion.  The  vessels  form  a  deeply  injected  corona 
around  the  projecting  myoma  at  its  perii>hery,  and  the  hemorrhage  is  largely  from 
this  area,  after  the  most  prrmiinent  portion  of  the  tumor  has  been  thinntHl  down 
to  its  non~vast*uIar  area.  In  the  advanced  stages  of  the  submucous  tumors  the 
freest  hemorrhage  is  therefore  on  the  border  line  between  the  thicker  nmci^ 
and  the  attenuated  envelope  of  the  tumor.  As  a  rule,  these  submucous  tumors 
produce  a  correspouding  cup-shaped  depression  on  the  opposite  uterine  wall,  and 
in  the  depression  foniie<l  by  the  projecting  tumor  the  same  vascular  phenomena 
are  founfl.  I  have  made  these  deductions  from  a  careful  study  of  this  sul>ject 
by  Dr.  J.  G.  Clarke 

Often,  wlien  a  total  extirpation  of  the  uterus  has  been  made  for  multiple 
myomata,  all  tlie  symptoms  have  really  been  due  to  a  small  submucous  tumor 
projecting  into  tlie  uterine  cavity  and  causing  the  hemorrhage.  If  such  a  tumor 
is  removed  by  a  thorough  curettage,  little  or  no  furtljer  trouble  may  be  experi- 
enced unless  another  tumor  pushes  down  under  the  mucosa, 

A  small  pediculated  tumor  may  descend  Into  the  vagina  with  each  menstrual 
period  and  return  into  the  uterus  afterward,  in  tliis  way  appearing  intermittently. 
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A  large  tutiior  choking  the  pelvk  often  gives  rise  to  serioui^  pre8sui-€  symptoma 
on  the  part  of  the  bladder  and  rectuni.  The  pedicles  of  i^rimll  taniord  nmy  in 
time  become  so  attenuated  m  to  break,  allowing  the  tiiitior  to  es^^ape  Bpoutinie- 
ouslj.  Larger  niajsses  soiuetimes  become  necrotic,  and  break  do%vTi  ifito  a  fetid, 
gangrenous,  suppurating  niase,  which  extends  up  into  the  center  of  the  tiimor 
like  a  wedge,  proclncing  fever  and  cachexia  witli  profound  exbangtion-  Several 
of  the  worst  geptic  casee  I  Iiave  ever  seen  have  been  of  tliis  kind.  In  one  the 
tumor  bad  disappeared,  and  left  behind  onlv  its  nuiscnlar  and  mucous  covering, 
which  hung  limp  out  of  the  cervix. 

Injection  of  the  blood  vessels  of  mvomata  of  the  nterne  clearly  explains  why 
sloughing  and  necrosis  of  the  submucous  tumors  occur,  for  their  internal  bhxKl 
supply  is  almost  invariably  poor,  and  frequently  even  before  they  reach  the 


Fit*.  310.— FEDiouLiiTiD  Submucous  Mvoma  njtuKSN  uown  and  collap^xd, 
*rhe  jdoughinj^  ms^a  of  tUsue  hanging  o%it  of  Xha  vulva  is  noft  atid  Hac^ldif  likt:  a  wel  mg. 

mucous  or  serous  surfaces  a  necrotic  or  calcareous  core  is  found.  If  the  tumor 
becomes  submuconsj  and  the  wreath  of  vessels  and  the  mucosa  are  eroded  away, 
either  sloughing  from  a  necrobiosis  or  suppuration  from  infection  may  occur. 
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Biagnoei^. — The  diagnods  m  made  from  the  history  of  intense  menstrtml 
pains  and  excessive  flow,  and  by  a  direct  exiiniinatioti  whicli  reveals  the  presence 
of  a  rounded  tumor  in  the  vagina  or  jnst  inside  the  cervix.    By  passing  the 


Fig.  311,^ — FBrnctrLATED  S^iBitiPGoiift  Mtoma^  with  Partial  Invkksiux  or  tub  Utie]s^ub. 


finger  round  it  on  all  gides^  the  tumor  is  found  to  be  smooth  and  to  have  a  pedi* 
cle  within  tlie  uterus ;  if  the  tumor  is  still  retained  within  the  uterine  cavity,  its 
pedicle  may  be  doTnonstrated  by  passing  tlie  sound  aronnd  on  all  sides.  A  dif- 
ferential diagnoBis  nniet  be  mtule  between  the  myoma,  of  which  we  s]>eak,  and 
the  uterus  inverted,  either  whole  or  in  part.  This  can  only  be  done  by  careful 
palpation  of  the  peritonefil  surface  of  the  ntemsj  by  abdomen  and  rectum  bi- 
uiannally,  when,  if  tliere  is  any  inversion^  the  corresponding  depression  on  the 
peritoneal  surface  will  be  felt.  If  a  satisfactory  examination  has  not  l>een 
made,  it  must  be  repeatcfl  with  the  patient  anesthetized.  A  mistake  may  Iw 
made  in  <liagnosis  by  confuting  eubnTueous  myonia  with  a  cancerous  cervix.  I 
have  several  times  had  polyps  brou^lit  to  me  with  the  diagnosis  of  cancer.  Tins 
error  is  the  more  jmnlonable  when  tlie  patient  has  frequent  hemorrhages  an<l 
acquires  a  somewhat  cachectic  look,  and  where  there  is  a  sloughing  of  the  myoma 
with  frequent  dischai^es.  This  will  be  avoided  by  observing  the  density  of  the 
myonia  in  contrast  with  the  friable  cancer.  The  smaller  myoraata  are  quite 
smooth  on  the  surface,  while  the  larger  only  are  nodulated.  The  myoma  prt*- 
eents  a  distinct,  %vcl! -rounded  tmnor,  contracted  above  to  a  pedicle  which  enters 
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a  canal ;  the  cancer  is  a  tumor  whose  broad  attachment  is  not  within  the  uterus 
but  to  the  cervix,  and  often  to  one  lip.  It  has  a  peculiar  friable  hardness,  and 
when  advanced  tends  to  infiltrate  laterally. 

The  differentiation  between  a  small  submucous  myoma  which  can  not  be 
seen  or  felt,  and  a  cancer  of  the  body  of  the  uterus,  may  be  eirtremely  diffi- 
cult to  make  from  the  clinical  history  and  examination.  By  splitting  the  cervix 
up  on  both  sides,  and  so  opening  the  uterine  cavity,  the  myoma  may  be  readily 
seen  and  felt,  but  this  will  not  be  necessary  if  the  endometrium  is  curetted  and 
examined  microscopically,  when  the  characteristic  changes  are  always  found  in 
cancerous  cases ;  the  same  difficulty  may  be  experienced  in  differentiating  a 
myoma  from  a  small  sarcoma.  I  have  dwelt  fully  on  the  microscopic  signs  of 
the  malignant  tumors  in  Chapter  XXX. 

A  myoma  still  within  the  cervix  has  a  characteristic  feel,  just  like  a  smooth 
ball  in  a  cup,  and  it  may  sometimes  be  rotated,  showing  that  it  has  a  narrow 
pedicle  above. 

A  myoma  sessile  within  the  uterus  will  be  diagnosed  without  difficulty  if 
the  cervical  canal  is  large  enough  to  admit  the  index  finger,  which  is  introduced 
and  palpates  the  convex  surface  of  the  tumor,  while  the  uterus  is  held  down  by  a 
pair  of  bullet  forceps  grasping  the  anterior  lip  of  the  cervix  ;  or,  if  necessary,  by 
using  the  other  hand  in  making  counter  pressure  through  the  abdominal  walls. 

A  sound  may  be  employed  in  the  uterus  in  the  same  way  when  the  canal  is 
too  small  to  admit  the  finger.  By  noting  the  increased  depth  of  the  uterine 
cavity  and  tracing  its  irregular  form  with  the  sound  moving  about  within  it,  and 
by  palpating  per  rectum  and  per  ahd^ytnen  at  the  same  time,  an  accurate  idea  is 
gained  of  the  size  and  location  of  the  tumor. 

Treatment . — The  treatment  of  a  submucous  myoma  is  by  extirpation. 
The  method  will  vary  according  as  it  has  or  has  not  a  pedicle,  and  according  to 
the  site  and  the  size  of  the  tumor,  and  may  be  either  by  the  vagina  or  by  the 
abdomen. 

In  determining  whether  or  not  to  operate  by  the  vagina,  tliere  should  be  no 
hesitation  about  attacking  by  this  avenue  pediculated  tumors  and  those  which 
are  sloughing.  It  is  sometimes  necessary  to  remove  hy  the  vagina  large  sul)- 
mucous  fibroids  which  are  sloughing  or  causing  profuse  hemorrhages,  even 
when  the  uterus  contains  also  many  other  interstitial  and  subserous  tumors. 
The  immediate  indications  under  these  circumstances  are  fully  met  by  such  a 
palliative  procedure,  reUeving  the  dangers  to  life  and  health ;  it  is  then  left  for 
the  patient  to  regain  sufficient  health  and  strength  to  undergo  a  further  ab- 
dominal operation  if  needed. 

Suppurative  disease  of  the  appendages  is  a  contraindication  to  the  vaginal  ex- 
tirpation of  sessile  myomata,  as  the  manipulation  of  the  uterus  may  originate 
an  attack  of  peritonitis ;  in  the  experience  of  Freund,  a  i)yosalpinx  ruptured 
in  this  way  was  the  cause  of  a  fatal  peritonitis. 

If  the  uterus  is  of  great  size  and  the  patient  is  suffering  from  the  pressure, 
the  whole  mass  is  better  removed  at  once  by  the  abdomen.  In  cases  of  sessile 
myoma  in  women  who  are  near  or  beyond  the  menopause  it  is  better  to  do  an 
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alxliiminal  hjgterectomy  than  to  risk  a  diiMeult  vaginal  enuL^leation  of  the  tumor 
alone. 

When  the  pedicle  is  long  iiiid  attenutitedj  from  1  to  f  a  centimeter, 
and  can  be  easily  reached  in  the  vagina,  it  may  l>e  einiply  ligated  2  or  3  centi- 
meters from  the  tiinior  and  divided  with  scaliiel  or  seisjaors  close  to  the  tumor,  and 
a  dry  d redwing  place<l  in  the  vagina.  An  attenuated  pedicle  which  can  juet  be 
reached  within  the  uterus  may  be  ^fely  treated  by  torsion,  grasping  the  tumor 
with  nmseau  forceps  and  slowly  turning  it  until  the  pedicle  breaks  off.  I  have 
also  followeni  the  plan  of  clamping  the  pedicle  within  the  uterus  with  an  ordi- 
niiry  pair  of  artery  forceps  and  then  cutting  the  tumor  away  and  leaving  the  for- 
ceps in  situ  in  the  midst  of  a  gauze  pack  for  forty -eight  hours;  after  this  tliere 
is  no  more  danger  from  hemorrhagCj  and  they  are  removed- 


A  stout  pedicle,  2  centimeters  or  more  in  diameter,  may  l>e  grasped 
with  Iiullet  forceps^  or  held  by  passing  two  or  tbree  sutures  through  it  near  the 
tumor,  to  prevent  retraction  when  the  tumor  i^  remove*],  and  then  cut  through  in 
such  a  way  as  to  make  anterior  and  posterior  flajw,  taking  care  to  do  the  cutting 
on  the  convex  surface  of  tlie  growth.  After  removal  of  the  tumor  the  sutures 
are  tietl,  bringing  the  flaps  ttigether  to  control  bleeding.  By  ol^serving  the  prin- 
ciple of  effecting  the  separation  oh  the  surface  of  the  tumor,  instead  of  following 
the  natural  inclination,  whirl i  is  to  amputate  tlie  ]>edicle  as  high  up  as  it  CJm  be 
reached,  the  danger  of  cutting  the  uterine  wall  and  ojiening  a  partially  inverted 
peritoneum  is  ol)viated*    When  the  tumor  is  so  large  as  to  till  the  vagina,  pre- 
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ventiog  easy  access  to  its  pedicle,  it  is  a  good  plan  to  seize  it  with  a  pair  of  oh* 
stetric  forceps  and  bring  it  outside,  using  the  forceps  as  in  delivery  of  a  eliild's 
head  when  it  has  reached  the  pelvic  floor.  But  if  the  woman  is  unmarried  or 
has  not  borne  a  child,  the  attempt  to  drag  a  large  tumor  through  the  outlet  will 
cause  an  extensive  rupture.  I  saw  a  case  of  this  kind  in  a  single  woman  witlt 
Dr,  A.  K,  Miuich,  of  Pluladelphia,  in  18S3,  where  the  tumor  was  aliout  6  centi- 
meters in  diameter,  and  it  was  net?essary  to  suture  tlic  perineum  after  delivering 
the  tumor. 

In  such  cases  it  is  better  to  make  a  clean  cut  through  the  hymen  down  beside 
the  rectum  to  remove  the  tumor  and  then  to  close  the  cut  again.    The  eeraseur 

is  valuable  for  removing  those  pedicu* 
lated  tumors  lying  witliin  the  utenis 
wheixj  the  pedicle  can  not  be  reached 
in  any  other  way-  The  tumor  m 
grasped  and  fixed  with  inuseau  for* 
ceps,  wiiiie  a  loop  of  strong  twii^ted 
piano  wire  attached  to  the  ecra^eur  is 
sHpped  over  the  forceps  and  op  over 
the  tumor  on  to  its  pedicle.  The  loop 
is  then  rapidly  reduced  to  the  size  of 
the  pedicle^  after  whicli  the  screw  is 
slowly  turned,  until  the  pedicle  is  cut 
through.  It  may  be  necessary  in  such 
a  ej*se  to  divifle  tlie  vaginal  cervix  on 
both  sides  in  onler  to  expose  the 
tuiiior  before  it  cau  be  grasped  and  re- 
moved  with  the  ecraseun 

Sessile  submucous  fi- 
broids may  he  attacked  in  a  va- 
riety of  ways,  either  removing  tliem 
piecemeal  with  forceps  and  scissors, 
or  tiiey  may  be  enucleated  entire  by 
splitting  the  capsule,  or  by  both 
methods  combined,  or,  if  the  tumor  m 
entirely  witliiu  the  uterus  and  as  large 
as  a  child's  head,  it  will  better  be  re* 
moved  by  an  abdominal  incision.  The  last  plan  was  adopted  by  Dr.  A.  Martin, 
of  Berlin,  in  an  operation  which  I  saw,  and  which  is  deseribetl  by  I>r.  W.  Kagel 
in  the  CeutraBluU  fur  Gynakdiigie^  July  31,  1886,  under  the  title  Er^irjni- 
tiofi  einm  grosaeri  polt/jjoseu  3f^am  dm  Curpua  nt^ti  dureh  Ijiparopymte,  The 
turaor  measured  1*3  by  12  by  9  centimeters. 

When  a  portion  of  the  turaor  projects  from  the  utarns,  or  the 
cervix  is  sufficiently  dilated  to  allow  it,  it  may  bo  removed  piecemeal  (morcelle- 
ment)  by  grasping  the  presenting  part  firmly  with  the  museau  forceps  ami  cut- 
ting  boldly  in  beside  the  forceps  witli  knife  or  stout  scissors,  removing  as  large  a 
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wedge-Bhaped  piece  as  poseible;  the  part  adjacent  to  thii 
pulleil  more  int<i  view  and  attacked  in  the  same  niantier. 
wedges  Imve  been  removed,  tlie  euttiug  may  be  coiitiimetl 
more  deeply  into  tbe  tumor,  when  tlie  sides  will  collapse, 
allowing  tbe  ru'inaitider  to  be  eai^ily  slielled  out  or  cut  away. 
If  the  tumor  is  covered  by  a  capsule,  it  m  best  to  incise 
this  broadly  and  strip  it  back  before  attacking  the  tumor 
itself.  The  latter  part  of  tbe  enucleation  may  often  l>e 
easily  completed  by  tbe  fingers,  but  it  is  siifest  to  stiek  to 
the  instruments  mid  to  strip  tlic  tntnor  out  of  its  base  with 
blunt  seiseors,  i^omid^  or  spatula^  while  keeping  up  the  trac- 
tion with  the  forcepi?. 

When  tbe  tumor  is  so  dense  that  tbe  scissors  make  but 
little  impression  on  it,  the  etmeleation  may  I)e  more  rapidly 
effected  by  cutting  out  wedges  with  a  sharp  sickle-sbaped 
knife,  like  that  shown  in  the  tignre  ;  this  bas  tbe  ml  vantage 
of  burying  itself  deeply  iu  the  tissues  and  cutting  as  it  ia 
drawn  toward  the  oi>enitor. 

In  order  to  expose  a  tumor  which  can  not 
be  reached  tb rough  an  undilated  cervix  tbe  vaginal 
vault  is  exposed  by  retractors,  and  the  anterior  and  poste- 
rior cervical  lips  caught  and  Ijeld  apart  with  teuatmlimi  for- 
ceps, wliile  a  deep  indsiou  is  made  on  eacli  side,  splitting 
tbe  entire  cervix  up  into  the  uterine  cavity*  This  lays  bare 
the  tumor,  wbicb  is  carefully  explored  with  tbe  finger  or 
a  sound  to  determine  iU  size  or  location*  If  it  is  inter- 
stitial the  capsule  is  split  from  end  to  end  and  worked  back 
with  a  blunt  instrument  on  all  sides,  so  as  ti>  expose  as 
much  as  possible  of  the  fibroid  mass  beneath.  Tlie  most 
accessible  portion  is  now  grasped  with  stout  museau  for- 
ceps and  forcibly  drawn  down,  while  a  wedge-sbaiied  seg- 
ment is  removed  with  knife  or  scissors.  In  tliis  way  piece 
after  piece  is  extracted,  until  tbe  tumor  bas  been  sufficient- 
ly diminished  in  size  for  tlie  rest  to  be  withdrawn  tbrough 
tbe  cervix. 

Hemorrhage  is,  as  a  rule,  only  moderate,  and  occurs  at 
once  after  tbe  extirpation.   The  reascm  why  profuse  hemor- 
rhage rarely  occurs  after  these  operations  can  l>e  well  demonstrated  by  tbe 
injected  speeimens,  wliicli  show  that  there  is  no  large  artery  present ;  as  soon 
also  as  the  tumor  is  removed  the  contraction  of  the  uterine  muscle  acts  as  an 
efficient  bemostatic. 

At  the  completion  of  the  operation  the  uterus  is  thoroughly  washed  out 
with  warm  water,  the  incisions  in  the  cervical  lips  closed  with  silkworm-gut 
sutures,  and  the  vagina  packed  with  iodoform  gauze. 

If  a  sloughing  libroid  bas  been  extracted,  it  is  best  not  to  try  to  unite  the 
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cervical  lips,  but  to  pack  the  uterus  with  gauze,  to  be  removed  in  two  or  three 
days  and  followed  hy  daily  irrigation. 

The  plan  of  splitting  the  capsule  and  enucleating  the  tumor  with  a  blunt 
instrument  is  also  well  adapted  to  large  sessile  cervical  fibroids. 
In  a  case  (C.  V.  B.,  3295)  upon  which  I  operated  Jan.  30,  1895,  the  anterior 
cervical  lip  was  occupied  by  a  large  dense  fibroid  tumor  choking  the  entire 
vagina;  the  posterior  lip  was  high  up  in  the  pelvis  and  intact.  The  tumor 
was  sessile,  with  a  base  of  attaclmient  extending  from  a  point  halfway  down 
the  anterior  vaginal  wall  to  a  point  high  up  on  the  uterus. 

A  sagittal  incision  6  centimeters  (2^^  inches)  long  was  made  over  the  most 
prominent  portion,  through  the  vaginal  capsule,  which  was  half  a  centimeter 
thick  ;  the  sides  of  this  incision  were  then  peeled  back  to  right  and  left  and  the 
exposed  white  nodular  fibrous  surface  grasped  with  forceps  and  pulled  upon, 
while  the  enucleation  was  continued  with  a  blunt  instrument,  peeling  the  tumor 
out  of  its  fibrous  investment,  which  extended  above  the  vault  of  the  vagina  up 
under  the  bladder  as  high  as  the  internal  os  uteri.  There  was  a  little  bleeding 
from  the  bottom  of  the  large  hole  made  in  the  vaginal  vault,  which  was  easily 
controlled  by  a  continuous  buried  catgut  suture,  approximating  the  sides  and 
diminishing  the  size  of  the  cavity.  The  external  incision  appeared  collapsed 
and  irregular  and  could  not  be  neatly  approximated  in  one  line,  so  I  brought  it 
together  by  a  single  silkworm-gut,  purse-string  suture.  A  dry  dressing  was 
applied  and  an  uneventful  recovery  ensued  without  suppuration. 

Complications . — The  following  complications  may  occur  in  consequence 
of  these  operations :  Ileniorrhage,  sepsis,  rupture  of  the  uterus,  and  death  from 
exhaustion. 

Hemorrhage  is  usually  moderate,  and  if  the  bleeding  area  can  not  be 
seen  and  controlled  by  ligature,  tlie  flow  may  be  checked  by  a  firm  pack  of  wool 
or  sterilized  non -absorbent  cotton  left  in  the  uterus  from  twenty -four  to  thirty- 
six  hours. 

I  have  in  four  instances  encountered  a  hemorrhage  after  the  removal  of  a 
fibroid  tumor  attached  to  the  fundus  which  was  2>ersistent  in  spite  of  the  adop- 
tion of  all  ordinary  means  to  control  it.  The  first  case  was  in  Philadelphia, 
Feb.  3,  1889.  The  patient  (M.  R.),  already  almost  exsanguine  from  the  constant 
flow  from  the  pediculated  flbroid,  bled  so  fast  after  the  removal  of  the  tumor 
that  I  feared  she  would  die  at  once.  I  therefore  packed  the  uterus  with  gauze 
and  completely  closed  the  vaginal  cervix  with  silkworm-gut  mattress  sutures, 
passed  through  both  lips  and  tied  tightly.  This  stopped  the  flow,  and  in  forty- 
eight  hours  I  cut  the  sutures  and  removed  the  pack. 

I  have  done  the  same  thing  since  then  In  three  similar  cases  in  the  Johns 
Hopkins  Hospital  with  a  like  result.  There  were  no  symptoms  after  this  clos- 
ure pointing  either  to  the  damming  up  of  ])lood  in  the  uterus  or  to  its  escape 
out  through  the  uterine  tubes  onto  the  peritoneum  in  any  of  the  cases. 

Sepsis  may  readily  arise  after  the  extirpation  of  a  sessile  timior  if  the  tech- 
nique is  imperfect,  and  it  is  most  liable  to  occur  when  the  tumor  is  deep-seated 
and  difficult  of  access.    I  lost  under  these  conditions  an  elderly  woman  with  a 


547 


tnraor  ?J  centimeters  invh)  in  diameter  at  tlie  funduSj  firmly  fixed  and  hard 
to  get  at.  The  tumor  was  niiieh  torn  and  tlie  removal  was  ineoniplote,  andj  in 
spite  of  carefEl  eleansiug  and  an  intra- uterine  pack  of  iodoform  gauze,  she  died 
within  a  week  of  sepBig. 

Rupture  of  the  IT t e r u b , — The  graveet  accident  liable  to  orcur  in 
removing  these  growthB,  when  they  are  sessile  and  intimately  connected  with  the 
uterine  muscle,  is  rupture  or  puncture  of  the  uterine  walL  This  is  most  eerious 
when  the  tumor  is  out  of  sight  iu  the  uterine  cavity,  becanse  tlie  injury  may 
t^ke  place  without  ite  becoming  evident.  Such  an  accident,  fortunately  now 
quite  rarej  waa  much  commoner  when  the  spoon  saw  was  used  to  (]etac*h  the 
tumor  from  its  Ijed. 

Ilupture  has  occurred  once  in  niy  experience,  with  a  fatal  result  (S.  L,, 
1441,  June  21,  18i)2).  The  tumor,  which  was  about  the  size  of  an  apple,  was 
situated  in  the  right  lateral  wall  of  the  uteru%  and  was  removed  with  great 
difficulty  by  torsion  and  morcellation*  Tlie  temperature  reached  lO^''  the  day 
immediately  folio  whig  the  operation,  but  from  that  time  gradually  subsided 
until  it  became  about  normal  on  the  seventh  day.  There  was  a  persistent  bloody 
oozing  and  several  hemorrhages,  the  largest  being  about  three  ounces*  The 
patient  then  became  irritable  and  complained  of  sharp  pain  in  the  lower  ab- 
domen ;  up  to  the  eleventh  day  the  pulse  and  temperature  continued  about 
normal,  when  the  pulse  quickly  became  very  rapid  and  small  and  the  tempera- 
ture fell  to  9<i°,  and  death  ensued  within  a  few  hours.  The  autopsy  showed  a 
ragged  hole  through  tlie  uterine  wall  between  the  leaves  of  the  broad  ligament. 
Cultures  from  tliis  area  and  all  the  organs  were  negative. 

Anatomical  dhignosis  of  this  case :  Sapremia ;  slouglung  mass  of  tissue  in 
the  uterus ;  perforation  of  uterus  inU)  hnml  ligament ;  nmcous  polypus  of 
uterus ;  submucoug  myoma;  fatty  degeneration  of  heart,  liver,  and  kidneys; 
general  marked  anemia. 

Death  may  occur  shortly  after  the  operation  if  the  patient  is  already  in  a 
state  of  profound  exhaufiti<in  when  man  by  the  surgeon,  I  lost  a  feeble  old 
woman,  already  greatly  reduced  by  hemorrliages,  in  this  way  ;  she  had  a  simple 
pedicuhited  fibroid  as  large  as  two  fit^ts,  and  its  removal  was  rapidly  accom- 
plished without  difliculty  and  without  any  hemorrhage,  but  she  simply  died  of 
exhaustion  within  twenty-four  hours,  in  spite  of  all  sorts  of  stimulation* 

Polypi. — Polypi  are  soft  growths  produced  by  a  hypertrophy  of  the 
uterine  mucosa,  often  associated  with  an  endometritis^  and  frequently  found  in 
tibroid  uteri.    Their  histological  peculiarities  are  described  in  Chapter  XIV. 

The  sixe  varies  from  that  of  a  pea  to  that  of  a  walnut,  and  mrely  they  are 
larger.  Those  within  the  uterine  ca^'ity  are  usually  found  near  the  tubal  os- 
tia  and  are  more  commonly  sessile. 

Cervical  polypi  are  most  frec^ueutly  pediculated,  and  protrude  from  the  ex- 
ternal OS.    Upon  pressure  they  often  recede  into  the  uterua 

S  y  m  p  t  o  m  8  . — Hemorrhages  are  the  only  clinical  sign  of  polypi.  Tliese 
are  rarely  severe,  and  the  patients  are  most  often  brought  to  the  consultant 
through  tlie  fear  of  a  timior. 
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These  growths  should  never  l)e  neglected,  on  account  of  a  liability  to  malig- 
nant changes.  Extirpation  and  a  careful  microscopic  examination  is  always 
indicated.  If  the  growth  is  readily  accessible  the  pedicle  should  be  ligated  with 
a  strand  of  catgut  and  excised.  Those  higher  in  the  uterine  cavity  can  be  more 
easily  treated  by  dilating  the  cervical  canal  and  removing,  either  by  torsion  or 
by  ^craseur. 


CHAPTER  XIX. 


THE  UTEBUS  AS  A  RETENTION  CTST. 

1.  Definition. 

2.  Causes. 

3.  Symptoms. 

4.  Diagnosis. 

5.  Treatment:  a.  TTeraatometra.    b,  Pyometra,    c.  Physometra. 

Definition . — The  conversion  of  the  uterus  into  a  sac  containing  fluid 
or  gas  is  caused  ])y  the  occlusion  of  the  lower  genital  tract  at  any  point 
from  the  cervix  down.  When  the  uterus  alone  forms  the  sac,  it  is  most 
likely  to  contain  blood  during  the  early  childhearing  period  of  life ;  or  pus, 
and  rarely  pus  with  gas,  during  the  later  childhearing  period  and  after  the 
menopause. 

The  sac  so  formed  is  made  up  of  the  more  or  less  thinned-out  uterine  walls, 
and  is  lined  everywhere  by  the  uterine  mucosa.  The  formation  of  such  a  sac  is 
brought  about  by  the  closure  of  the  three  avenues  by  which  the  uterus  com- 
municates with  its  neighboring  cavities — namely,  the  uterine  openings  into  the 
uterine  tubes  and  the  cervical  canal.  When  the  occlusions  are  found  in  the 
vagina  and  at  the  outer  extremities  of  the  uterine  tubes,  the  uterine  retention 
cyst  then  forms  but  one  part  of  a  large  irregular  sac,  the  rest  of  which  is  made 
up  of  the  vaginal  and  tubal  cavities  with  free  communications  from  one  to 
the  other. 

The  names  of  these  conditions,  applied  from  the  nature  of  their  contents — 
"  hematometra,"  "  pyometra,"  "  hydrometra,"  and  "  physometra  " — are  really  mis- 
nomers, and  will  be  misleading  unless  it  is  expressly  borne  in  mind  that  the 
terms  are  used  for  clinical  convenience,  merely  to  designate  a  prominent  feature 
of  an  affection  of  the  cervdx  or  of  the  vagina.  The  real  disease,  on  the  other 
hand,  is  that  which  effects  the  closure,  and  causes  the  accidental  sequelae  of 
accumulation  and  distention  above  it. 

The  terms  pyuria  and  pyosalpinx,  equally  unscientific,  are  used  in  exactly  the 
same  way,  purely  for  clinical  convenience. 

Causes  . — The  causes  of  retention  cysts  are  various.  They  may  be  due  to 
congenital  malformation  of  the  vagina,  or  to  the  occlusion  of  one  half  of  a 
bicomute  uterus,  or  to  operative  interference  with  the  cervix  by  knife,  cautery, 
or  ^ci'aseur,  or  to  an  extensive  traumatism  of  the  vagina  during  labor,  or  to  an 
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endocervicitis,  or  to  cancer  of  the  vaginal  cervix  blocking  the  canal  and  prevent- 
ing the  escape  of  the  secretions  from  the  upper  part  of  the  cancerous  area. 

I  have  found  a  pyometra  above  a  cervical  cancer  so  often  that  I  always  have 
it  in  mind,  and  if  a  patient  complains  much  of  pain  in  the  lower  abdomen  I  ex- 
amine for  it  carefully.  It  is  evident,  as  the  history  of  the  cases  shows,  that  the 
accumulation  takes  place  gradually  from  week  to  week,  or  with  each  menstrual 
period.  In  cases  of  vaginal  and  cervical  atresia  following  the  menopause  there 
is  no  accumulation  above,  and  no  symptoms  arise  unless  there  is  a  senile  endo- 
metritis. I  have  seen  cervical  atresia  of  this  kind  in  a  prolapsed  uterus  and  in 
a  large  fibroid  uterus.  Hennig  reckoned  that  tliree  per  cent  of  all  women  over 
the  climacteric  had  this  acquired  atresia. 

The  size  of  the  sac  will  depend  upon  the  activity  of  the  secretion  and  the 
length  of  time  the  obstruction  has  lasted.  It  may  be  a  small  one,  containing 
but  a  few  cubic  centimeters  of  fluid,  incapable  of  producing  any  symptoms,  or 
it  may  attain  a  great  size,  even  tilling  the  lower  abdomen. 

Symptoms . — The  symptoms  produced  arise  both  from  the  degree  of  the 
distention  and  the  nature  of  the  contents.  When  the  sac  is  tense,  constant  pain 
is  felt  in  the  lower  abdomen,  which  is  too  sore  to  bear  pressure,  and  with  tliis 
are  apt  to  be  associated  urinary  and  rectal  disturbances,  together  with  a  variety 
of  nervous  phenomena  common  to  many  pelvic  diseases.  The  pain  itself  is  apt 
to  vary  in  intensity,  and  at  the  menstrual  period  is  paroxysmal,  each  attack  being 
accompanied  by  the  most  intense  suffering. 

If  the  cervical  or  vaginal  passage  is  not  perfectly  closed  there  will  be  a  little 
dribbling  leakage  of  pus  or  blood,  evident  on  inspection.  When  pus  is  retained 
there  may  be  a  modenite  fever. 

Diagnosis . — Upon  making  a  digital  examination,  the  diagnosis  is  usually 
easy  if  there  is  a  considerable  accumulation  distending  the  uterus  and  it  feels 
like  a  tense  bag;  it  is  more  difficult  if  there  is  much  disease  at  the  point  of 
occlusion  and  but  little  accumulation  above  it,  and  in  this  case,  as  I  shall  point 
out,  the  symptoms  deserve  a  most  careful  consideration. 

To  make  a  thorough  examination  it  is  best  to  put  the  patient  completely 
under  the  influence  of  an  anesthetic.  The  bowels  should  be  well  emptied  and 
the  bladder  catheterized.  It  also  aids  greatly  in  the  palpation  of  a  uterine  cyst, 
which  may  be  flaccid  and  not  clear  in  its  outlines,  if  the  patient  is  first  put  in 
the  knee-chest  position  for  about  three  minutes  to  dislodge  the  small  mtestines, 
skeletonizing  the  pelvic  viscera,  as  it  were.  The  examination  is  then  continued 
in  the  dorsal  position. 

By  the  finger  inserted  in  the  vagina  the  point  of  the  occlusion  below  is 
fixed  as  vaginal  or  cervical,  and  whctjier  fibrous  or  cancerous.  A  vaginal  insi)ec- 
tion  may  reveal  one  or  two  minute  orifices,  showing  that  the  closure  is  not 
complete. 

The  extent  of  the  occluded  area,  whether  due  to  a  contraction  or  a  thicken- 
ing, and  the  position,  size,  and  relations  of  the  sac  itself,  must  be  studied  by  the 
bimanual,  rectal,  and  abdominal  examination. 

With  a  finger  in  the  vagina  and  a  finger  in  the  rectum,  the  lower  limit  of 
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the  atresia  at  which  the  rectal  palpation  is  to  begin  is  fixed.  Then  placing  the 
hand  on  the  abdomen,  both  to  furnish  a  plane  of  counter  pressure  and  to  aid  in 
palpating,  the  rectal  finger  investigates  the  atresic  area  above  its  lower  vaginal 
limit  and  palpates  the  uterine  body  on  all  sides.  A  uterus  even  moderately 
distended,  so  as  to  hold  from  50  to  100  cubic  centimeters  of  fluid,  lies  more  or 
less  median  and  assumes  a  globular  form.  Its  walls  feel  tense,  rounded,  and 
elastic,  often  conveying  at  once  the  impression  of  extreme  distention. 

The  dangei*8  of  this  condition,  if  left  undisturbed,  are  rupture  and  gen- 
eral infection  ;  rupture  has  occurred  into  the  peritoneal  cavity,  bowel,  and 
bladder.  Occasionally  such  sacs  will  open  spontaneously  through  the  cervical 
canal. 

Treatment . — The  treatment  in  all  cases  is  operative,  and  holds  two  ob- 
jects in  view  : 

First,  to  evacuate  the  contents  of  the  sac,  and 

Second,  to  keep  a  channel  of  normal  caliber  open  into  the  vagina  to  prevent 
a  reaccumulation.  (For  atresia  of  the  vagina  and  congenital  forms  see  Chap- 
ter XL) 

The  evacuation  is  always  easy,  ])ut  it  is  often  most  difiicult  to  keep  the 
channel  patulous  in  the  cervical  region. 

Hematometra. — Ilematometra  is  an  accumulation  of  blood  within  the  uterine 
cavity,  brought  about  by  a  congenital  or  an  acquired  occlusion  of  the  cervix, 
vagina,  or  hymen. 

In  operations  to  remove  the  cervical  stricture  the  vagina  must  first  be  care- 
fully disinfected,  and  extreme  care  taken  throughout  not  to  convey  the  slightest 
infection  into  the  uterine  cavity  ;  then,  if  a  small  opening  exists,  a  uterine  sound 
is  passed  in  and,  assisted  by  a  finger  in  the  rectum,  carried  up  into  the  sac.  If 
this  succeeds,  a  small-sized  dilator  is  next  introduced  and  the  opening  enlarged 
so  as  to  let  the  fluid  out ;  this  is  followed  by  a  larger  dilator,  until  the  opening 
is  quite  patulous  ;  tli3  evacuation  of  the  fluid  may  be  hastened  by  mopping  out 
the  uterine  cavity  with  iodoform  gauze.  It  is  not  necessary  to  wash  the  uterus 
out — the  less  done  to  its  cavity  the  better.  An  iodoform-gauze  pack  is  put  into 
the  vagina  and  changed  every  two  to  four  days.  After  a  week  or  ten  days  the 
vault  of  the  vagina  is  exposed,  and  a  dilator  of  the  Ilegar  pattern  passed  up 
into  the  uterus.  This  is  repeated  every  two  or  three  days  for  some  weeks  to 
insure  the  canal's  remaining  open. 

If  the  closure  is  complete,  then  the  sac  nmst  be  opened  by  pushing  a  large 
trocar  and  canula  up  through  the  atresia  as  near  as  possible  in  the  position  of 
the  cervical  canal,  under  the  guidance  of  a  finger  in  the  rectum  resting  on  the 
lower  part  of  the  sac.  As  soon  as  the  trocar  is  taken  out  the  fluid  escapes,  and 
on  withdrawing  the  canula  the  dilators  of  diilerent  sizes,  from  small  to  large, 
may  be  used,  so  as  to  open  the  cervix  from  side  to  side  well  up  into  the  uterine 
sac.  The  anterior  and  posterior  lips  of  the  fibrous  cervix  are  then  excised  and 
interrupted  sutures  passed  through  the  part  of  the  uterus  just  above  this,  draw- 
ing it  down  and  attaching  it  to  the  anterior  and  posterior  vaginal  walls.  A  pack 
is  then  put  into  the  vagina  and  the  wound  allowed  to  heal. 
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Pyometra. — Pyometra  is  usually  due  to  a  cancer  of  the  cervix  blocking  up 
the  canal,  or  to  an  endocervicitis  causing  adhesions  between  the  cervical  sur- 
faces. Then  pyogenic  organisms  gain  access  to  the  retained  fluid,  and  an  ac- 
cumulation of  pus  results.  I  have  also  seen  a  large  fibroid  uterus  with  an 
intact  mucous  surface  filled  with  a  pale,  thin  pus,  which  poured  out  on  ampu- 
tating the  cervix.  Pus  in  considerable  quantities  is  also  often  discharged  from 
a  large  uterus  containing  a  sloughing  fibroid  tumor.  It  is  my  intention  here, 
however,  to  dwell  only  upon  the  cases  in  which  the  quantity  is  sufficient  to 
distend  the  cavity,  forming  a  retention  cyst.  The  ages  of  five  of  my  cases  of 
pyometra  were  fifty-seven,  sixty,  sixty-one,  sixty-two,  and  sixty-seven  years, 
respectively. 

The  treatment  is  first  to  open  up  the  canal  and  let  out  the  pus,  then  wash 
out  thoroughly,  drain,  and  keep  the  passage  open.  Where  the  pyometra  is  due 
to  a  senile  endocervicitis,  a  part  of  the  cervix,  or  a  pit  at  the  vaginal  vault,  repre- 
senting the  cervical  cAnal,  can  usually  be  distinguished  in  the  midst  of  a 
granular  area.  Through  this  the  uterine  sound  may  be  passed  with  slight 
force,  followed  by  dilators,  letting  out  the  pus.  The  uterine  cavity  is  then 
washed  out  with  a  warm  saturated  boric-acid  solution ;  after  this  an  iodoform- 
gauze  drain  should  be  placed  in  the  uterus,  to  be  removed  the  next  day,  after 
which  the  cavity  is  kept  open  and  disinfected  by  washing  it  out  daily  with  a 
1-10,000  bichloride  of  mercury  solution,  using  a  long,  curved  glass  tube  for  the 
douche  nozzle.  Nitrate  of  silver  solutions  of  10  or  5  per  cent  strength  should 
be  applied  to  any  granulating  areas  about  once  in  five  days. 

It  is  not  enough  simply  to  dilate  the  canal  and  let  out  the  pus,  for  these 
cases  show  a  strong  tendency  to  relapse,  and  must  be  kept  under  observ^ation 
for  a  long  time.  The  following  was  a  typical  case :  Mrs.  S.,  sixty-seven  years 
old,  had  ceased  to  menstruate  at  fifty,  and  had  remained  perfectly  well  until 
within  a  year,  when  she  was  taken  with  violent  pains  in  the  lower  part  of  the 
abdomen,  which  she  thought  were  neuralgic.  She  had  fever  at  the  same  time, 
and  was  so  prostrated  that  she  had  to  go  to  bed  for  five  weeks,  when  a  slight 
fetid  discharge  began  to  issue  from  the  vagina,  and  she  felt  better.  This  c^ame 
only  when  she  was  up,  and  was  greatest  in  the  morning. 

I  found  a  smooth  senile  vagina  and  a  diminutive  cervix  with  an  obliterated 
canal.  The  uterus,  felt  per  rectum^  was  tense  and  globular  in  form,  and  as 
large  as  a  two  and  a  half  months'  pregnancy.  A  dilator  was  easily  passed 
through  the  closed  cervix  and  180  cubic  centimeters  (G  ounces)  of  thick,  fetid 
green  pus  escaped.  The  canal  was  well  dilated  and  kept  open,  and  she  was 
at  once  free  of  all  pain  and  began  to  improve.  She  left  me,  returning  several 
weeks  later  with  some  discomfort,  when  I  found  the  canal  contracted,  and  let 
out  30  cubic  centimeters  (1  ounce)  of  thick  pus  mixed  with  blo<:>d.  After  this 
the  canal  was  kept  open  by  piussing  dilators  at  intervals. 

When  cancer  of  the  cervix  is  the  cause  of  the  occlusion  and  pyometra,  the 
treatment  nmst  be  different,  and  is  directed  both  to  the  cancerous  condition  as 
well  as  to  the  pyometra.  If  the  disease  has  not  spread  too  far  beyond  the  uterus 
a  totiil  extirpation  must  be  performed  (see  Chapter  XXX),  in  this  way  curing 
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the  trouble  by  removing  it.  If  the  cancerous  affection  is  too  advanced  to  admit 
of  this  radical  treatment,  a  thorough  curettage  must  be  made  under  anesthesia, 
removing  as  much  of  it  as  possible,  and  opening  a  wide  channel  up  into  the 
uterine  cavity. 

In  one  of  my  patients  who  had  a  long,  irregular  cervical  canal  obstructed  by 
cancer,  considerable  diflSculty  .was  experienced  in  relieving  her  of  her  intense 
pains  attributed  to  the  progress  of  the  malignant  disease,  until  I  learned  the 
direction  of  the  canal  so  well  that  an  irrigating  catheter  could  be  passed  with 
ease,  and  after  that  the  pains  disappeared  and  the  irrigation  was  kept  up  daily 
for  some  months  until  her  death. 

Physometra. — Physometra,  or  tympany  of  the  uterus,  is  a  term  used  to 
designate  a  collection  of  gas  in  the  uterus  usually  found  in  pregnancy  or  the 
puerperal  condition  and  associated  with  sepsis.  In  gynecological  cases  the 
physometra  is  a  rare  accompaniment  of  a  pyometra,  probably  due  to  the  pres- 
ence of  gas-producing  bacilli. 

I  have  seen  but  three  cases  of  physometra,  two  complicating  large  sloughing 
submucous  fibroids,  and  one  associated  with  a  pyometra  due  to  a  cancerous 
cervix. 

Physometra  due  to  Cancer . — The  patient  was  a  black  woman,  sixty- 
one  years  of  age,  sent  me  by  Dr.  (/.  M.  Cheston,  of  West  River,  Md.,  in  July, 
1890.  Although  she  ceased  to  menstruate  ten  years  before,  she  had  had  hemor- 
rhages for  two  years.  She  had  no  leucorrhea,  but  complained  of  a  burning 
feeling  across  the  back  and  abdomen,  and  the  hemorrhages,  which  continued,  as 
a  rule,  for  two  days,  and  were  followed  by  a  watery  discharge.  She  had  several 
times  been  insane. 

The  cervix  was  high  up  in  the  vagina  and  fixed  to  the  left  pelvic  wall,  and 
on  its  right  side,  easily  felt  through  the  vagina  and  thin  abdominal  walls,  was  a 
globular  fluctuant  tumor  about  10  centimeters  (4  inches)  in  diameter.  The  cer- 
vix was  the  seat  of  a  cancerous  degeneration  measuring  3  centimeters  (1 J  inch) 
in  diameter,  from  which  numerous  shreds  of  tissue  hung  down  into  the  vagina 
with  excavated  areas  between  them,  freely  bleeding  when  touched.  The  cancer- 
ous tissue  was  first  broken  down  with  the  fingers,  followed  by  a  sharp  curette, 
and  the  base,  which  was  superficial,  was  thoroughly  cauterized ;  it  appeared  to 
be  one  of  the  slow-growing  cancers  of  old  age. 

On  making  a  bimanual  examination  to  locate  the  fundus,  the  vaginal  fin- 
ger suddenly  entered  a  large  smooth  cavity,  and  this  was  signaUzed  by  an 
audible  report  like  the  pop  of  a  gun,  and  rush  of  gas  out  of  the  sac,  followed 
by  90  cubic  centimeters  of  thick,  intensely  fetid  pus  (pyo-physometra).  (See 
Fig.  315.) 

The  body  of  the  uterus  was  distended  to  the  size  of  a  four  months' 
pregnancy  and  its  thin  walls  collapsed  without  contracting.  The  sac  was 
douched  out  with  a  weak  bichloride  solution,  and  the  vagina  packed  with  iodo- 
form gauze. 

During  her  convalescence  the  patient  became  ac*tively  delirious  and  left  for 
home  in  twelve  days,  and  subsequently  died  in  an  insane  asylum. 
39 
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P h  J s o m e t r a  due  to  Sloughing  Fibroid  Tumors  .—In  Janu- 
ary, 18S7^  I  saw  a  colored  woman,  a  patient  of  Dr.  H.  Willianie,  of  Fliila- 
delpUa,  who  wae  extremely  emaciated  and  hectic^  ¥rith  a  dry  tongue  and  a 
pulse  of  140.  The  alidonien  wm  nA  large  m  that  of  a  woman  eight  months 
pregnant,  tense  and  tender.  Palpation  showed  that  the  uterus  was  converted 
into  a  mass  of  fibroid  tumors,  but  the  percussion  note  over  the  mass  was 


Fia*  315.— Pvo-piiTaOM*raA  dux  to  Occluisio?!  of  the  CAvcsitoiifl  Ckbvii. 

Note  the  thin  dLstentled  utoritie  waU^  contnininjz:  pus  in  tbc  lower  pjirt  of  it»  c^vitv^  with  a.  Inrfiv  gtia  sp«i>e 
above.    Ao  uxplosiou  t>t  gnkn  took  place  m  soon  m  iha  ma,tru!TJctjt  brokw  throUjLrb  th«  burner  ut  the  ctrvix* 

tympanitic.  At  the  operation  I  iiitro<iuced  my  hand  into  the  uterine  cavity 
and  easily  removed  a  sloughing  fibroid  which  would  fill  a  one  and  a  half 
liter  measure,  and  then  hmke  througli  the  tliin  geptum  of  a  f^erond  large 
eessile  fihroiVl  tumor,  when  two  liters  of  intensely  fetid  pus  es<'apeil»  witli  large 
quantities  of  ffn^.  The  pulse  after  tlie  operation  was  184;  the  patient  wm  free 
from  pain  and  lot>t  no  blood,  but  she  died  a  week  later  worn  out  by  the  pro- 
longed suppuration. 
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Physometra  in  Pregnancy. — The  commonest  of  all  forms  of  physo- 
metra  is  that  met  with  in  pregnancy  or  in  the  puerperium.  It  is  oftenest  ob- 
served in  women  with  narrow  pelves,  where  labor  is  protracted  and  where 
manual  or  other  operative  interference  has  been  found  necessary,  and  is  always 
due  to  an  infection  by  a  gas-producing  bacillus. 

It  is  still  the  conmion  impression  that  the  gas  in  the  uterus  is  due  to  the  en- 
trance or  introduction  of  air  from  without,  or  to  the  formation  of  gas  blebs  in  a 
dead  fetus  macerated  in  a  moist  medium.  For  example  (C.  Bamberg,  Inaug. 
Dissert.,  Ilalle,  1877),  in  the  case  of  a  primipara  with  prolapse  of  the  cord,  the 
patient  was  put  in  the  knee-elbow  posture  and  the  cord  replaced.  The  next  day 
the  patient  had  a  chill,  the  pulse  rose  to  124,  and  the  temperature  was  41*4**  C, 
and  percussion  over  the  utenis  yielded  perfect  tympanitic  resonance.  The  child 
was  perforated  and  delivered,  and  after  the  escape  of  the  head  a  quantity  of  ex- 
tremely foul  gases  poured  out  of  the  vagina  with  the  fetid  waters. 

The  child  is  always  dead,  and  the  waters,  as  a  rule,  ruptured  when  the  tym- 
panites is  found. 

The  true  cause  of  the  tympany  is  the  bacillus  aerogenes  capsu- 
latus,  and  this  is  well  shown  by  a  case  investigated  by  Dr.  George  W.  Dob- 
bin, the  lirst  case  in  which  the  bacillus  has  been  demonstrated  ante-mortem 
{Puerperal  Sepsw  due  to  In  feet  urn  with  the  BuelUus  Aerogenes  Cmmdatm^ 
Johns  IlopJcins  ILmpltal  Bulletin^  Feb.,  1897). 

The  patient,  a  Polish  woman,  had  been  in  labor  for  two  days,  attended  by  a 
midwife.  She  was  found  by  Dr.  Dobbin  in  a  state  of  extreme  exhaustion,  with 
a  pulse  of  130  to  140,  and  with  a  large  dead  fetus  impacted  in  a  pelvis,  with  a 
true  conjugate  measuring  approximately  8  centimeters  inches).  There  were 
no  regular  labor  pains,  and  there  was  a  continuous  escape  of  gas  and  frothy  fluid 
from  the  vagina.  A  sweetish  offensive  odor  was  noticeable  about  the  bed,  and 
a  distinct  bubbling,  cnickling  sound  could  be  heard.  The  child  was  delivered  by 
a  craniotomy,  and  irmnediately  following  the  delivery  a  large  amount  of  offen- 
sive gas  escaped  from  the  uterine  cavity.  Great  numbers  of  the  bacillus  aero- 
genes capsulatus  were  demonstnited  in  the  fetus,  placenta,  and  uterine  lochia, 
and  a  fatal  prognosis  was  given. 

Death  occurred  on  the  third  day  after  delivery.  No  autopsy  was  allowed. 
Dr.  S.  Flexner  saw  the  patient  six  to  eight  hours  before  death,  and  endeavore<l 
in  vain  to  find  any  evidences  of  the  formation  of  gas  in  the  tissues  remote  from 
the  genitalia.  But  six  or  seven  hours  after  death  the  appearances  presented 
were  those  of  extensive  gas  formation  everywhere  in  the  soft  tissues  and  serous 
cavities,  and  from  the  nose  and  mouth  frothy  bloody  serum  exuded,  which  in 
cover-slip  preparations  showed  the  characteristic  bacilli. 

This  is  a  confirmation  of  the  prediction  made  by  Welch  and  Nuttall  that 
many  of  the  cases  of  supposed  entrance  of  air  into  the  uterine  sinuses  would  be 
found  to  be  due  to  infection  with  a  gas-producing  micro-organism. 

The  diagnosis  is  made  by  percussing  the  tympanitic,  distended  uterus, 
sometimes  helped  by  noticing  the  escape  of  fetid  waters  mingled  with  little  gas 
bubbles.   The  uterus  may  contain  a  small  quantity  of  gas,  which  always  assumes 
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the  highest  position  in  turning  the  patient ;  in  other  cases  the  nteros  is  so  dis- 
tended that  the  danger  of  rupture  seems  imminent,  and  breathing  is  greatly  em- 
barrassed by  pressure  on  the  diaphragm. 

The  treatment  is  to  empty  the  uterus  as  soon  as  possible,  withont  refer- 
ence to  the  child,  which  is  already  dead,  and  then  to  wash  out  the  uterine  cavity 
with  an  antiseptic  douche,  such  as  carbolic  acid,  3  per  cent,  and  to  repeat  the 
douches  frequently  enough  to  sterilize  and  keep  sterile  the  genital  tract. 
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Abdomen,  myoma  of,  86-88. 

ovarian  cyst  of,  83-85. 
Abortion,  curettage  for  remnants  of,  488. 
Abscess  of  Gartner's  canal,  251. 

of  the  vulvo- vaginal  gland,  191. 

suburethral,  303. 

pelvic,  529. 
Absorbent  cotton,  16. 
Adeno-carcinoma  of  cervix,  498. 

of  the  vulvo-vaginal  gland,  194. 

of  body  of  uterus,  491. 
Adenoma  of  the  bladder,  385. 
Affections  of  the  bladder,  315. 

of  the  vulvar  mucosa,  197. 

of  the  ureters,  396. 
Analysis  of  separated  urines,  413. 
Anatomy,  pelvic,  42. 

of  ureters,  396. 
Anesthesia,  145,  279. 

general,  147. 

local,  145. 

slip,  150. 
Anesthetics,  148. 
Anesthetizer,  147. 
Antisepsis,  4. 
Antiseptic  conscience,  22. 

methods,  4. 
Applicator,  278. 
Ascitic  abdomen,  88,  89. 
Asepsis,  3,  278,  415. 
Aspirators,  144. 

Assistants  in  plastic  operations,  161. 
Atresia  of  one  side  of  uterus,  238. 

of  vagina,  258. 

of  urethra,  288. 
Auscultation,  90. 

Auto-infection  of  genital  tract,  34. 

Bacillus  aerogenes  capsulatus,  40,  41. 

Bacillus  coli  communis,  35,  39. 

Bacteria.  34,  35. 

Bacteriology,  32. 

Bimanual  examination,  95-101. 


Bladder,  artificial  division  of,  into  hemispheres 
and  quadrants,  271. 
calculi  of,  324. 

classification  of  diseases  of,  316. 

congenital  defects  of,  316. 

displacements  and  alterations  in  form  and 
capacity  of,  321. 

eversion  of,  323. 

exstrophy  of,  318. 

foreign  bodies  in,  324. 

natural  landmarks  of,  269. 

relations  of,  to  surrounding  structures,  270. 

rupture  of,  528. 
Boiling  soda  solution,  6. 
Bougie  coated  with  wax,  403. 
Brushes,  20. 

BUchner's  pyrogallic  acid  and  potassium  hy- 
drate method,  37. 

Calibrating  and  dilating  the  urethral  orifice,  280. 
Calibrator,  277. 
Carcinoma  of  bladder,  387. 

of  body  of  uterus,  490,  514. 

of  cervix,  492,  514. 

of  clitoris,  185. 

of  labia  majora.  174 

of  urethra,  311. 

of  vagina,  253. 
Care  of  bowels  after  plastic  operation,  164. 

during  convalescence,  163. 

of  wound,  165. 
Carrier,  suture,  141. 
Caruncle  of  urethra,  307. 
Catgut,  13,  138. 
Catheterization,  163. 

of  pelvis  of  the  kidney,  414. 

of  the  ureters,  400. 

of  the  ureters  without  elevation  of  the  pelvis 
and  without  atmospheric  distention  of  the 
bladder,  411. 
Catheters,  dilating,  403. 

flexible  ureteral,  401. 

flexible  renal,  401. 
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Catheters,  glass,  143. 

metal  ureteral,  402. 
Caateries,  144. 
Celiotomy  veins,  48. 
Central  figure  of  bladder,  274. 
Cervix,  lacerations  of,  494. 

operations  on,  495. 

amputation  of,  509. 
Chemical  antisepsis,  7. 
Child  killed  in  utero  by  catheter,  290. 
Chloroform,  151. 

rules  for  administering,  152. 
Clitoris,  diseases  of,  179. 
Cocain,  146. 
Colpocleisis,  330. 
Colpocystotomy,  391. 
Colporrhaphy,  anterior,  511. 
Condyloma  of  labia  majora,  174 
Com  silk,  360,  369. 
Cultures,  36,  37. 
Cumol,  13. 
Curettage,  483. 

for  cancer  of  cervix,  492. 

of  bladder,  379. 
Cyst  of  the  clitoris,  189. 

of  the  vulvo-vaginal  gland,  189. 
Cystectomy,  394 
Cystic  follicles,  386. 
Cystitis,  360. 

acute,  368. 

chronic,  369. 

exfoliative,  381. 

tubercular,  376. 
Cystoscope,  277. 
Cystoscopy,  277. 

Death  from  anesthesia,  158. 
Dermoid  cyst  suppurating  into  bladder,  353. 

cyst  of  bladder,  386. 
Diagrams  of  pelvic  lesions,  130,  131. 
Diet,  164 

Difference  between  private  and  hospital  surgery, 
23. 

Dilatation,  478. 
Dilator,  276. 

Diseases  of  external  genitals,  168. 
Disinfection  of  hands  and  forearms,  20. 
Doderlein's  bacillus,  32. 
Double  bladder,  316. 

ureter,  416. 

vagina,  239. 
Douching,  163. 
Drainage  pads,  18. 
Dress  for  plastic  operations,  160. 
Dressing  forceps,  136. 
Dressings  after  operation,  162. 


Ectopic  ureteral  orifice,  417. 
Edebohls  portable  table,  29. 
Ehrlich-Weigert  solution,  38. 
Electro-cautery,  144 
Elephantiasis,  181. 
Ellinger  dilators,  478. 
Emmet's  leftrcurved  scissors,  135. 
Endermic  injections,  147. 
Endometritis,  acute,  485. 

chronic,  486. 

decidual,  486. 
Enema,  160. 
Enterocele,  501. 
Epispadias,  288. 
Epithelioma  of  bladder,  387. 

of  cervix,  493. 
Equipment  of  sterilizing  room  at  8nrgeon'*s 

home,  24. 
Ether,  156. 
Ethyl  chloride,  146. 
Evacuator,  276. 

Examination  of  pelvic  organs  in  the  dorsal  po- 
sition, 94. 
in  pelvic  disease,  102. 
under  anesthesia,  107. 
of  urethra  and  bladder,  272. 
of  vermiform  appendix,  123. 
External  direct  method  of  measuring  the  conju- 
gate vera,  104. 

i  Facsimile  of  page  from  case-book,  128. 
^  Fallopian  tubes,  examination  of,  98. 
!  Fere's  table,  383. 

Fibroma  and  myoma  of  round  ligament,  173. 
i     of  bladder,  385. 
I     of  urethra,  309. 
I  Fissure  of  Hcnkc,  50,  53. 
I  Fistula  in  lateral  wall  of  ureter,  458. 
j     of  ureter  at  base  of  bladder,  458. 
I     of  ureter  at  vaginal  vault,  458. 
I  Fistuljp,  colo-vesical,  354. 

recto- vaginal,  261. 
,     recto-vesical,  355. 

ureteral,  455. 

urethro-vaginal,  297. 

vesical,  328,  352. 

vesico-vaginal,  341. 

vesico-uterine,  350. 

vesico-utero-vaginal,  347. 
Flexible  catheters,  401. 
Forceps,  135. 

hemostatic,  136. 

long  mouse-toothed,  278. 

long  rat-toothed,  136. 

long  straight  dressing.  1^6. 
j     polyp,  138. 
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Forceps,  rat-toothed  dissecting,  136. 

sponge.  137. 

tenaculum,  136. 
Formalin,  484. 

Gabbett's  method  of  staining,  35. 

Gauze,  16, 25. 

General  anesthesia,  147. 

Goniometer,  405. 

Gonococcus,  35. 

Gonorrhea,  35,  39. 

Gonorrheal  stricture  of  ureter,  436. 

Gram's  method  of  staining,  36. 

Gynecological  examination,  80. 

Hand  basins,  9. 
Head  mirror,  275. 
Ilematokolpos,  257. 
Hematometra,  551. 
Hemorrhage,  166,  527. 

sources  of,  546. 
Hemorrhoids,  356. 
Hemostatic  forceps,  136. 
Hernia,  172. 
Hot-air  disinfection,  4. 
Hyderabad  Chloroform  Commission,  151. 
Hydrocele,  171. 
Hydroureter,  447. 
Hymen,  imperforate,  235. 
Hyperemia  of  bladder,  358. 

of  trigonum,  358. 
Hypospadias,  287. 

Ichthyol  treatment  for  urethritis,  303. 
Ignition  tubes,  13,  14. 
Illumination,  133,  225. 
Imperforate  hymen,  235. 

Incomplete  enucleation  in  vaginal  hysterectomy, 
529. 

Infection  following  plastic  operations,  167. 
Inguino-labial  abscess,  171. 
Injury  to  small  intestine,  529. 
Inspection,  80-86,  87. 

of  bladder,  273. 

of  rectum,  118-121. 

of  the  ureters,  398. 
Instillation  of  bladder,  370. 
Instrument  bags,  27. 

sterilizer,  7. 
Intestine,  injury  to  small,  529. 
Introduction  of  flexible  silk  catheter,  406,  414. 

of  speculum  and  location  of  the  ureteral  ori- 
fices, 403. 
Invagination  of  the  pelvic  floor,  97. 
Inversion  of  the  uterus,  531. 
Investigation  of  general  condition  of  patient,  123. 


Iodoform  gauze,  17. 

Irrigation  of  the  field  of  operation,  161, 338. 

of  bladder,  869. 
Ischuria,  296. 

Kangaroo  tendon,  139. 
Knives,  134. 

Koch-Ehrlich  method  for  staining  tubercle  bar 
cilli,  38. 

Labia  majora,  169. 

minora,  177. 
Law  of  Metschnikoff,  33. 

of  Wissakovitsch,  33. 
Leg  holder,  143,  160. 
Ligatures,  138. 

Lipoma  of  labia  majora,  169. 
Litholopaxy,  326. 
Local  anesthesia,  145. 
Location  of  ureteral  orifices,  403. 
Loculate  bladder,  317. 
Lubricant,  281. 

Malformations  of  urethra,  287. 
Measurements  of  abdominal  enlargements,  81. 
Molano-sarcoma  of  urethra,  314. 
Metal  ureteral  catheter,  402. 
Methods  of  examining  ureters,  398. 
Micrococcus  gonorrhoea),  36. 
Mailer's  fluid,  184. 
Myoma  of  bladder,  386. 

of  urethra,  310. 
Myxoma  of  bladder,  388. 
^lyxo-fibro-sarcoma  of  labium  majus,  196. 
Myxo-sarcoma  of  urethra,  314. 

Needle-holder,  142. 
Needles,  140. 
Nephrectomy,  464. 
,  Nephro-ureterectomy,  428. 
Nevoid  growth  of  bladder,  357. 
Normal  abdomen,  84. 
Normal  uterine  mucosa,  485. 

Operating  room,  8. 

suit,  19. 

table,  10. 
Outlet,  resection  of,  511. 
Ovaries,  examination  of,  98. 
Oxygen  after  anesthesia,  149. 

Pack,  changing  it,  in  vaginal  hysterectomy,  525. 
Packer,  143. 
Palpation,  90. 

of  bladder,  272. 

of  the  ureters,  399. 
Papillary  fibroma,  384. 


562 


INDEX. 


Papilloma  of  bladder,  384 

Pathogenic  bacteria  met  with  in  gynecological 

practice,  35. 
Pedicle,  ligation  of,  543. 
Pelvic  abscess,  529. 
Pelvimetry,  104. 
Percussion,  87. 

of  bladder,  272. 
Perineal  pad,  18,  160. 
Periureteritis,  422. 
Pessaries,  240. 
Photography,  81. 
Physometra,  553. 
Pneumaturia,  366. 
Pneumonia  after  anesthesia,  149. 
Polyps,  486,  547. 

forceps,  138. 
Position  of  patient  for  plastic  operation,  160. 
Posture  of  patient  for  examination  of  bladder, 

299. 
Postures,  90. 

Preparation  of  patient  for  examination  of  blad- 
der, 279. 

of  patient  for  anesthesia,  107. 

of  patient  for  plastic  operation,  159. 

of  room  in  private  house,  28. 

of  surgeon,  assistants,  and  nurses,  19. 
Prolapse  of  ureteral  mucosa,  454. 

of  urethral  mucosa,  290. 

of  uterus,  499. 

without  vesical  diverticulum,  503. 
Pruritis,  198. 

Pseudo-myxoma  of  the  canal  of  Xuck,  172. 
Pyometra,  552. 
Pyoureter,  448. 

Rat-toothed  forceps,  136. 

dissecting  forceps,  136. 
Rectal  diverticulum.  501. 
Recto-vaginal  septum,  operations  on,  208. 
Rectum,  examination  of,  98,  99,  115. 

prolapse  of,  513. 
Relaxed  vaginal  outlet,  operation  for,  217. 
Rest  and  tonic  treatment,  166. 
Resuscitation  of  the  asphyxiated,  154-156. 
Retention  cysts,  549. 
Retractors,  134. 

Roux-Nocard's  glycerin  agar,  89. 

Rubber  drainage  pads,  18. 

Rules  for  mlministering  any  anesthetic,  152. 

for  administering  chloroform,  152. 

for  use  of  anesthesia  in  examinations,  107. 
Rupture  of  uterus,  547. 

Sarcoma  of  bladder,  387. 
of  body  of  uterus,  491. 


Sarcoma  of  clitoris,  184 

of  urethra,  313. 

of  vagina,  253. 
Scalpels,  134. 
Scissors,  134 

straight  scissors,  135. 

Emmet's  left-curved  scissors,  135. 
Searcher,  ureteral,  278. 
Sepsis,  1. 

Septum,  complete  tear  of,  208,  211,  513. 
Signs  of  complete  relaxation  in  anesthesia, 
148. 

Silk,  fine,  medium,  and  heavy,  13,  138. 

Silkworm  gut,  13, 138. 

Silver  wire,  139. 

Smegma  bacillus,  35. 

Specula,  use  of,  in  inspection,  87. 

Speculum,  Goodell-Baer  bivalve  speculum,  134. 

introiluction  of,  into  bladder,  282. 

Kelly's  small  cylindrical  speculum  for  girls, 
134. 

Nelson's  trivalve  speculum,  134. 

Simon's  speculum,  134. 

Sims's  speculum,  134. 
Sponge  forceps,  137. 
Sponges,  17. 

Staphylococcus  aureus  and  albus,  34,  39,  40. 

citreus,  albus,  34,  39,  40. 

epidermidis  albus,  2,  34. 
Steam  disinfection,  4. 

sterilizer,  5,  6. 
Sterilization  and  preservation  of  instniments, 
11. 

of  catgut  with  cumol,  14. 

of  gauze,  cotton,  towels,  and  bandages,  12. 

of  instruments,  dressings,  and  ligatures,  24. 

of  sutures  and  ligatures,  12. 
;  Sterilized  rubber  gloves,  25. 
I     water,  11. 
Sterilizers,  5-7. 

Streptococcus  pyogenes,  39,  40. 
Stricture  of  uret<>r,  436. 

of  vagina,  257. 

traumatic,  of  ureter,  444. 
Submucous  myomata,  538. 
Suburethral  abscess,  303. 
Suppuration,  39. 
Suspension  of  the  uterus,  513. 
Suture  materials,  138. 
Sutures,  removal  of,  165. 
Swedish  ball  irrigator,  162. 
Symphyseotomy  for  vesical  tumors,  394 
Syphilis,  39. 

Taking  the  history,  127. 

Tanks  for  storage  of  hot  and  cold  water,  !!• 
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Tenacula,  135. 
Tenaculum  forceps,  136. 
Topographical  anatomy,  42. 

anatomy  of  small  intestines,  49. 
Topography  of  the  bladder,  269. 
Transfixion  needles,  143. 
Trocars,  143. 

Tubercle  bacillus,  35,  38,  39. 
Tubercular  cystitis,  376. 

ureteritis,  425. 
Tuberculosis,  38. 

of  endometrium,  489. 

of  genital  tract,  38. 

of  the  vestibule,  203. 
Tumors  of  the  blailder,  382. 
Tying  knots  with  silk  and  catgut,  140. 

off  one  broad  ligament  in  vaginal  hysterecto- 
my, 519. 
Typhoid  fever  bacillus,  39. 

Ureter,  anatomy  of,  396. 
catheterization  of,  400. 
congenital  affections  of,  416. 
congenital  flexure  of,  422. 
cystic  dilatation  of  occluded  ureter,  421. 
introduction  of  flexible  silk  catheter  into,  406. 
ligation  of,  528. 

location  of  ureteral  orifices.  403. 

methods  of  examination,  398. 

obstruction  of,  431. 

physiology  of,  397. 

sounding,  413. 

stricture  of,  436. 
Ureteral  bougies,  452. 

calculus,  449. 

fever,  415. 

fistula,  455. 

folds,  2G9. 

searcher,  278. 
Ureteritis,  422. 

tubercular,  425. 
Uretero-cystostonjy,  459. 
Ureterostomy,  464. 
Ureterotomy,  465. 
Uretero-ureterostomy,  466. 
Urethra,  affections  of,  287. 

atresia  of,  288. 

cancer  of,  311. 

caruncle  of,  307. 

congenital  absence  of,  289. 

dilatation  of,  280. 

displacements  of,  289. 

fibroma  of,  309. 


Urethra,  fistula  of,  297. 

foreign  bodies  in,  298. 

myoma  of,  310. 

now  growths  of,  306. 

sarcoma  of,  313. 

stricture  of,  294. 
Urethral  dilator.  277. 
Urethritis,  300. 
Urethroscopy,  274. 
Urinalysis,  272. 

Urine,  analysis  of  separated  urines,  413. 
how  to  obtain  uncontaminated  urine,  410. 
how  to  secure  urine  from  both  sides  at  the 

same  time,  409. 
how  to  secure  urine  directly  from  the  ureter 

without  catheterization,  410. 
points  to  be  observed  in  securing  separated 
urines,  412. 
Uterine  scrapings,  484. 
Uterus,  examination  of,  98. 

Vagina,  absence  of,  232. 

anatomy  of,  230. 

congenital  affections  of.  232. 

double,  239. 

foreign  bodies  in,  240. 

neoplasms  of,  252. 

traumatic  affections  of,  257. 
Vaginal  cysts,  246. 

hysterectomy,  514. 
Vaginal  outlet,  obstetrical  injuries  of,  206. 

physiological  support  of,  204. 

resection  of,  511. 

septa,  238. 
Vaginitis,  242. 
Varicose  bladder,  356. 
Vesical  bacteria,  35,  364. 

balloon,  372. 

diverticulum,  502. 

herpes,  386. 

specula,  276. 
Vulvo-vaginal  glands,  189. 

Washing  of  genitalia,  161. 

Weichselbaum's  method  of  staining  tubercle  ba- 
cilli, 39. 

Wertheim*s  method  of  staining  the  gonococcus, 
36. 

Young  and  Ilagner  medium,  37. 

Ziehl-Neelsen  method  of  staining  tubercle  ba- 
cilli, 39. 
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